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THE INTESTINAL ANIMAL PARASITES FOUND IN ONE 
HUNDRED SICK FILIPINO CHILDREN: 


By FRANK С. HAUGHWOUT 


Protozoólogist, Bureau of Science, and Professor of Protozoólogy, 
University of the Philippines 


and 


FÉ S. HORRILLENO 
Aasistant in Pediatrics, Philippine General Hospital 


ONE TEXT FIGURE 


Surveys to determine the incidence of intestinal parasites are 
not a novelty in the Philippine Islands. Several excellent sur- 
veys have been made, the results of which are familiar to workers 
in tropical medicine. So far as we have knowledge, however, 
nothing approaching a survey by recent methods has been made 
among young Filipino children. This study can hardly be said 
to rank as a survey, for the number of cases considered is too 
small, but they have been studied with such care and thorough- 
hess as to warrant us in the belief that we have missed few if 
any of the latent positives. One hundred twelve cases were 
studied, but twelve of these were dropped because of the death 
or discharge of the patient before investigation of the case was 
complete. The study of these cases has involved the examina- 
tion of more than four thousand five hundred microscopic prep- 
arations and more than five hundred stool concentrations. 2 11) 

In undertaking this study we believed it possible that: wé! | 
might secure some suggestive data that might lead to ап in- 
vestigation, on a more extensive scale, into the possible influence 
on infant mortality in the Philippine Islands of infestation by 


* Contribution from the Bureau of Science and the department of pedi- 
atries, College of Medicine and Surgery, University of the Philippines. 
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intestinal animal parasites. Оп reviewing our results and con- 
clusions, we believe that we have at least been partly süccessful 
and that we have developed some suggestive matter. 

At this time we desire to express our gratitude to Prof. José 
Albert, chief of the department of pediatrics of the Philippine 
General Hospital, and a leader in the movement to reduce infant 
mortality among the Filipinos, who has freely placed the patients 
on his service at our disposal, and who has in other ways aided 
and encouraged the work. | 

Of the one hundred children who remained under our control 
sufficiently long to admit of a thorough examination of their 
fzces, 92 per cent were found to be parasitized. This is 3 per 
cent under the number reported in 1909 by Garrison and 
Llamas(23) in their examination of the stools of one hundred 
fifty-eight Manila children, but sufficiently high to warrant en- 
dorsement of the statement by Garrison in 1908? that— 

The population of the Philippines presents a higher percentage of i 
infection with intestinal worms than has ever been definitely reported 
from any other people and the condition is. essentially a chronic one, the 
results of which manifest themselves indirectly in the general physical 
impoverishment of the people and the high rate of morbidity and mortality 
accredited to other diseases. 

If there is any one point that has been made clear by this 
brief study, it is the need for careful investigation of the effects 
produced by eack parasite we have found. We have studied 
cases in which we have found as many as six species of para- 
sites—multiple parasitism has been exceedingly frequent. ‘т 
the presence of such an array of infesting organisms, showing 
such a variety of conduct as to mode of life and nutrition, it is 
exceedingly difficult to analyze cases with respect to the effects 
produced by the individual parasites. . 

Another striking point is the absence of infections with obli- 
gatory tissue parasites, such ав Entameba histolytica and Balan- 
tidium сої, no ease of infection with either having been еп- 
countered in our series. Furthermore, Professor Albert informs 


os that in his practice he has rarely encountered entamobiasis 


| * Philip. Jourf. Sci. $ B 3 (1908) 73. : 
sWe apply the term “obligatory tissue parasite" to Balantidium ‘coli 
with. mental reservation. We are of the opinion that Balantidium is 
rather, closely adapted to tissue parasitism, but the fact that the motile 
forms ate frequently found in cases exhibiting no symptoms of colitis implies 
that it may be capable of living in the lumen of the intestine and deriving 
its nourishment from the contents thereof over comparatively long periods 


of time. 
E poa, Қа 
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among children under 15 years of age. He has been able to recall 
only a very few cases in an experience extending over nearly 
thirty years. Тһе senior author, in several years' observation, 
has seen only one case of infection with Balantidium in а young 
child. The child was under treatment for bacillary dysentery 
at the time the ciliates were discovered in its feces; and, al- 
though the case has since been observed from time to time, no 
further dysenterie symptoms have been noted. 

Obligatory tissue parasites, such as Етіатаба histolytica and 
Balantidium, when they give rise to trouble, usually produce 
symptoms of a fairly positive character; not so with the para- 
sites we have found in this series. We feel we cannot go 
beyond the statement that the association of Ascaris and Tri- 
churis seems to evoke a more or less constant symptom-complex 
which, however, is subject to confirmation by the microscopist. 
The physician is forced to lean heavily on the microscopist for 
diagnosis of these cases, simple as they seem, for we have a 
record of more than one patient in this series to whom santonin 
had been given for ascarids that were not present in the intes- 
tinal tract. In only two instances have we failed to detect the 
ova of Ascaris in the feces of cases that later were shown to 
be infected through vomiting or defecation of worms. The 
possible reasons for our failure to detect these infections will 
be discussed later. і 

Leaving aside, for the time being, a discussion as to the patho- 
genicity of the parasites we have encountered, it is perfectly 
clear that they are, to say the least, undesirable guests, Тһе 
utter misery and wretchedness, if not actual suffering, they 
produce, apart from any other harm they may inflict upon their 
unhappy little hosts, are sufficient in themselves to bring about 
a vigorous repudiation and condemnation of the statements made 
in so many textbooks of medicine that these parasites are, for 
the most part, neither important nor particularly dangerous. 

In dealing with the general problem of intestinal parasitism, 
we believe that the parasites may injure their hosts in many 
ways. Among the possible effects that may be produced by 
them are: 

1. The production of antigrowth vitamines or growth-inhibiting sub- 
stances, 

2. The production of substances directly toxic, cytolytic, or hemolytic. 

8. Unfavorable effects upon the host through the liberation of the 
products of metabolism of the parasite. 


4. Mechanical irritation of the mucous surfaces by the parasites when 
present in large numbers. : 
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5. The conveyance of pathogenic organisms from one part of the 


body to another. 
6. Interference with absorption in the intestine through the adherence 


of large numbers of parasites to the surface of the epithelium, 


as in the case of Giardia. 
7. Actual invasion and destruction of the tissues with all its concom- 


i 
itants and sequcle. 


Тһе children included in this series ranged in age from 7 
months to 13 years. Тһе girls numbered fifty-three, and 86.6 
per cent of these were parasitized. There were forty-seven 
boys, 97.8 per cent of whom were parasitized, the incidence of 
infection in the boys being higher by 11.2 per cent than in the 
girls. 

Considered in groups, 66.6 per cent of the children under 1 
year of age were found to be infested. This was a very small 
group, consisting of only nine cases, and we are not inclined 
to generalize on that incidence. It does show, however, that 
even breast-fed children are not free from parasitism under the 
conditions obtaining here. Тһе second group, formed of children 
between the ages of 1 and 2 years, was shown to be infected 
to the extent of 73.6 per cent. This gives the total incidence 
of infection in our series of children between the ages of 7 
months and 2 years аз 71.4 per cent. We may add that we had 
no opportunity to examine any child under the age of 7 months. 

The third group, comprising children more than 2 years and 
not more than 13 years of age, showed 100 per cent infection. 
This group was formed of seventy-two children, all of whom, 
without exception, were infested with one or more parasites. 
Notwithstanding the group was small, the results are rather 
startling. We сап only say that there was absolutely no selec- 
tion of cases, and this fact was discovered only when we began 
to tabulate and study our results at the conclusion of the exami- 


nations. 
The earliest infection was found in a child 7 months old, 


which was found to harbor Spirocheta eurygyrata and Ascaris 
lumbricoides. Allowing for the period of development of the 
worm before ovulation, this infection took place certainly not 
later than between the fifth and sixth months following birth. 
Unfortunately we were unable to secure data as to the feeding 
and other habits of the child. Тһе infection apparently was 
light, for it was detected only on the second concentration of the 
stool, and the ova were few and far between. ` 

Another child showed an infection with Trichuris trichiura 
at the tenth month which, allowing for the development of the 
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worm, must have been contracted not later than the ninth month. 
This, also, was a light infection, although it was detected on 
the first concentration of the stool. Further reference will 
be made to this case later on. 

The protozoal and helminthal findings are recorded in Table 
1. In this table are considered only protozoa in the strict sense. 
“Blastocystis” and Spirochxta eurygyrata are excluded; but, in 
view of the recent work of Kofoid, Kornhauser, and Swezy (35) 
and of Brug(5) we include Wenyon’s “I Cysts” under the pro- 
tozoa without at this time expressing an opinion as to whether 
they are the cysts of Entameba nana (Endolimax nana) or *En- 
tameba williamsi.” 

So far as “Blastocystis” is concerned, we record it as a para- 
site without regard to its pathogenic or nonpathogenic possibil- 
ities. It was found alone, to the exclusion of all other parasites, 
in only one of our cases. In each case where we have recorded 
“Blastocystis,” we have done so only after satisfying ourselves, 
beyond a reasonable doubt, that we were not dealing with aber- 
rant cysts of some definitely known protozoón. We have class- 
ified all intestinal spirochetes as Spirochzta eurygyrata for we 
were unable to determine, without a tedious and time-consum- 
ing series of measurements, whether or not we were encounter- 
ing any of the other spirochetes that have been reported from 
the human intestine. 


TABLE l.—Protozonl and helminthal findings. 


= c ue а кч =ч 


With protozoa... 
With protozoa alone. 
With helminths... 
With helminths alone ..... 5 

Mixed protozoal and helminthal infections 
Spirochzta euryoyrata alone. 
"*Blastocyatis'" alone... 


r 


The parasites recorded by us in this study lie in thirteen 
genera and as many species. We have adopted Brug’s designa- 
tion(5) of Entamæba nana аз Endolimaz nana, and in the case 
of hookworm infections we have máde no attempt to distribute 
them between the genera Ancylostoma and Necator, but have 
simply recorded them as “hookworm.” 

The incidence of the various parasites is set forth in Table 9. 

Table 2 shows Trichuris trichiura to be the most prevalent 
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TABLE 2.—Incide 


of protozoa and helmintha. 


22-5 ia Heron н ; 
Parasite. | Males. iFemales,! Cases. 
eels lens z^ сєк, Pe tque | Es 
Spirochæta eurygyrata. . д) 33 281 61 | 
“Blastocystis” . ! м! 01 м | 
Ез!атоба coli. . 2 Б; 1 | 
Endolimaz nana.. 3! “ 7 
Dientamerba fragilis ...... sj 0 sí 
Trichomonaa intestinalis ... $1 4 10 
Giardia intestinalis 1 1| 8 
Eutrichomastiz ep. (1) -- 0 1! 1 
Chilomastiz mesnili o! з! | 
“I Cysts” -n 1j 1 | 2 
Trichuris trichiuri 33 ві 69 | 
Ascaris lumbricoides Aj 32! 56 | 
Hookworm .......... 4 8 12 
Oxyuria vermicularis аз 1 * 0 1 
—. 


parasite in the series. Spirocheta eurygyrata comes next, and 
Ascaris lumbricoides, third. Table 1 has shown the compara- . 
tively low incidence of protozoal as compared with helminthal 
infections, a condition we shall discuss farther on. It is to be 
noted that no evidence of either cestode or trematode infection 
was discovered in any case. 

By far the greater number of patients studied resided in 
Manila, only twenty-three having come from the provinces. Ob- 
viously we have dealt with too few cases to enable us to draw 
any conclusion regarding either geographical distribution or the 
incidence of any particular parasite in the several localities. In- 
cidentally, we might remark, however, that previous work has 
shown that the geographical distribution of animal parasites in 
the Philippine Islands is somewhat irregular, the trematodes, 
with the exception of Echinostoma ilocanum, for instance, being 
found in the southernmost provinces only. A thorough bionomic 
Study would undoubtedly reveal the reason for this seemingly 
anomalous condition. 

Be that as it may, however, 92.2 per cent of the children 
residing in Manila were found to be infested with parasites. 
Only one child in the provinces was uninfested, thus giving us 
a provincial incidence of 95.2 per cent. This child was 1 year 
old and had always been breast-fed. . The locality from which it 
came is not renowned for its sanitation, but the immediate sur- 
roundings of the child were, nevertheless, "clean." 

We have made careful inquiry into the immediate home sur- 
roundings and habits of these patients and the water drunk by 
them—as to whether it came from wells, the city water supply, 
or some other source. We are led to the conclusion that the 
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immediate surroundings and the water drunk have less bearing 
on the incidence of parasitism than is generally believed. We 
have recorded children living under the best hygienic conditions 
as regards cleanliness of surroundings but who, notwithstanding, 
were more or less heavily parasitized; and, in contrast, we have 
found instances where the children lived in surroundings that 
were filthy and overcrowded, but who survived the ordeal and 
failed to exhibit the slightest evidence that they were parasitized 
with either helminths or protozoa. It is perhaps easier to ex- 
plain the first than the second condition. 

The geographical distribution of our cases is set forth in 
Tables 3 and 4. | 


* TABLE 3.—Incidence of parasitism in Manila. 


Binondo.. 
Ermita. 
Intramuros 


«x Para- [Not para-| 
District. 3 Cases. | sitized. | sitized. 


Quiapo .. 
Sampaloc .. 
San Lazaro ... 
San Miguel 
Santa Ana 
Santa Clara.. 
Santa Cruz .. 
Santa Mesa 


Undetermin 
"Total....... B п 


" 
Шаа са аа ad tun 


TABLE 4.—Incidence of parasitism in the provinces. 


1 
Parasi- Not para-| 
Province. Cases. | “tized. | eitized., 


В| сыюыноын | 
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MATERIAL AND METHODS 


The cases were all drawn from the pediatries ward in the 
Philippine General Hospital. There was no selection, the pa- 
tients simply being taken as they were admitted. Тһе larger 
proportion included children admitted for the treatment of dis- 
orders of the digestive and respiratory tracts, which prepon- 
derate over other diseases treated in the children's wards; but 
there were cases of malaria, beriberi, chorea, and other maladies. 
One or two developed cholera (a disease notoriously difficult to 
diagnose in children) during their stay in the hospital. Rela- 
tively few came in for treatment directed specifically against 
parasites. 

The general plan comprehended at least five separate stool 
examinations, extending over seven to ten days, as circum- 
stances permitted. At each examination three cover-glass prep- 
arations of the fresh material were carefully studied, five slides 
were fixed and stained for subsequent study, and at least 1 
gram of the stool (samples being taken from different parts 
of the stool) was concentrated by the method of Cropper and 
Row. (10) 

In the examination of the fresh specimen the fæces were 
diluted, when necessary, with physiological salt solution faintly 
tinted with neutral red. Cysts were studied with double strength 
Gram's iodine solution containing a small amount of glycerin, 
and with Aragao's modification of Hayem’s solution. Тһе former 
was found to give the best results. А careful study in each 
case was made of the cellular exudate, and in nearly every case 
the microscopic diagnosis of bacillary dysentery was confirmed 
by the clinical course of the disease. The faces were not 
examined bacteriologically. 

The stained preparations were all fixed in Bouin's picro-aceto- 
formol solution. Two of the five were stained іп Mayer’s һет- 
alum, which is admirable for cysts, and the other three by 
Dobell’s iron-hematein, which gives beautiful results with tro- 
phozoites. Occasionally smears were treated by the Benians 
Congo-red method for the demonstration of spirochetes. The 
latter were very frequently detected in the fresh material and 
always appeared in the stained preparations. Smears from 
cases infected with flagellates were occasionally stained by Giem- 
sa's method after methyl-alcohol fixation (following brief ех- 
posure to the vapor of osmie acid), because this gives an ex- 
cellent demonstration of the flagella which can then be readily 
counted. 
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We used the ether-concentration method of Cropper and Row 
in preference to any of the excellent flotation methods, because 
our experience bears out that of Cropper and Row that solutions 
of high concentration have a tendency to distort protozoan 
cysts, thereby rendering their identification more difficult. The 
fiotation method is unquestionably an excellent and convenient 
one when the search is restricted to ova of helminths. 

In no case did we.detect cysts of protozoa on concentration 
that we failed to find in the course of examining the slides of 
fresh or stained material. 

Our method did not differ essentially from that of Cropper 
and Row, except that we emulsified the fæces in a test tube. 
The lumps of feces were transferred to the tube with a small 
amount of saline solution and then. thoroughly broken down 
and emulsified by stirring with a glass rod. Saline solution was 
gradually added and the stirring continued until there was 
complete emulsifieation of the mass. The maximum amount of 
solution was then added and the tube thoroughly shaken for 
several minutes. The entire sediment left in the centrifuge 
tube was examined microscopically. 

This method, of course, necessitated careful attention to the 
cleansing of all utensils. This was not entrusted to the labor- 
atory attendant, but was performed by one of us. АП the ap- 
paratus was thoroughly washed off in a strong stream of running 
water, carried into a jar of strong lysol solution, and repeatedly 
scrubbed out with a stiff test-tube brush, the lysol being changed 
several times, after which the apparatus was again subjected 
to running water and carefully dried with absorbent cotton 
rolled around a small stick of wood. 

Notwithstanding our figures are not widely different from 
those recorded by careful workers in the Philippines in the past, 
we would, had we not employed concentration methods, have 
missed 32.6 per cent of the helminthal infections. Table 5 
shows the infections picked up on concentration that were 
missed on direct examination. 


TABLE 5.—Infections detected only on concentration. 


Trichuris 31 
Hookworm 8 
Ascaris 5 
Ozyuris 1 

Total ` 45 


Furthermore, two cases (Nos. 20 and 84) were missed in the 
laboratory, but later proved to be infested with Ascaris through 
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the vomiting or passage of worms by the patients during their 
stay in the ward. 

Several factors, some of them rather remote to be sure, may 
intervene to defeat a laboratory diagnosis in certain cases of 
nematode infection. The parasites may be present in exceed- 
ingly small numbers; but in such cases, unless one or moré of 
the other conditions to be mentioned is present, the infection 
is almost certain to be detected sooner or later, especially if con- 
centration methods are employed.. Тһе worms may be too im- 
mature to produce eggs. In such an event a wait of three or 
four weeks at the most, in a suspicious case, will probably 
settle the matter. Such cases would hardly be likely to develop 
symptoms, however. All the worms present may be males— 
а remote possibility, but one that has been shown by Hall(25) 
to exist in lower animals. Added to these is the difficulty ex- 
perienced in handling dysenteric stools, especially those contain- 
ing considerable mucus; but we believe it is possible, in the 
greater number of such instances, to pick up helminthal infec- 
tions during the course of a series of examinations such as 
‚ we have conducted. We failed to detect the ova of helminths 

in six individuals among the twenty-two cases of ileocolitis 
that occurred in our series. Of these six negative cases, four 
were found in the group of children between the ages of 1 
and 2 years, eight cases of ileocolitis having occurred in that 
group. This group has been shown to have yielded 26 per 
` cent less infections than the other higher groups and about 
7 per cent more than the 7 to 12 months group. However, 
it must be admitted that stools of that character are trouble- 
some and uncertain to deal with, but as we were taking the 
general run of cases, we had to deal with conditions as we 
found them. Incidentally, we might remark that we were un- 
able to determine any marked tendency to expel worms during 
the course of а febrile disorder. It did occur in some instances, 
but it was not an invariable event. " 
For some reason or other the ova of Ascaris and Trichuris 
. occasionally failed to come down on centrifugation. This oc- 
curred ten times in the case of Ascaris and five times in the case 
of Trichuris. The infections, however, were either detected 
on the slides or were thrown down in subsequent—or, in some 
cases, earlier—concentrations. One very odd situation was 
afforded by a case that was persistently negative for Trichuris 
on concentration and on examination of fresh cover-glass 
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.preparations. It was marked negative until a solitary egg of 
Trichuris was found on one of the stained preparations. 

It would probably take careful study to determine the exact 
reasons for these occurrences. It seems likely that they were 
due to some error in technic such as insufficient dilution on: 
shaking of the emulsion, or slowing down or speeding up of the 
centrifuge, which at times ran irregularly. In the case of 
Ascaris it has occurred to us that possibly the gelatinous coat of 
the egg may at times absorb ether and prevent the ova from 
settling in the separatory funnel ^ 

Out of the twelve hookworm infections found, four were 
diagnosed on direct microscopical examination of the fresh 
faces, the remaining eight being found only on concentration. 

Many of the protozoal findings were not made until the stained 

` preparations were studied; because, for the most part, they 
were light infections with the exception of those with Tricho- 
monas intestinalis, which usually were fairly heavy. It was. 
necessary, however, to study the stained preparations for the 
identification of Endolimax nana and Dientameba fragilis, and 
to count the flagella of the trichomonads. Тһе hemalum prep- 
arations served as a check on encysted forms of the ameboid 
group, but Dobell’s method gave the best pictures of the cysts 
of Giardia and Chilomastiz. 

Before passing on to a detailed consideration of the various 
groups of children, it seems worth while briefly to mention 
those cases that were not parasitized. Ag has been said, all of ` 
these occurred in children under the age of 2 years. Of these 
(eight) cases, one (case 32) is known to have been parasitized 
in the past, for it gave a history of having vomited an ascarid 
before admission. Like the others, this case was persistently 
negative on repeated examination, so there axists the possibility 
that the worm vomited was the only one with which the child was 
infested. The data on these cases are presented in Table 6. 

It is interesting to note that, notwithstanding five of these 
children were seriously ill, there was only one death in the 
nonparasitized group. This was the case of a girl (No. 52) 
with a severe ileocolitis that ran a protracted course of more 
than a month. The child developed a secondary stomatitis and 
finally died of exhaustion. She had been ill for three weeks 
before coming to the hospital. 

There were nine deaths in the series, only one of which oc- 
curred in a nonparasitized child. This was the case (No. 52) 


. 
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TABLE 6.—Cascs not parasitized. 
[R, recovered ; 1, improved; D, died.] 


Case.| Age. | Sex. , Diagnosis. nation, 
Mos, 
з! 24 Tleocolitis with secondary bronchitis; severe. 


g 
5 14| 9 | Heocolitis; moderately severe 222 
9 | Bronehial asthma; rachitis; indigestion, (Vomited ап ascarid before 1 


! 
admission.) | 
| 


52| 14| Ф |Ileocolitie; secondary stomatitis D 

57 10| 9 к 

64| 12) l - К 
; $8 18| 7 | Bronchopneumonia; moderately sc severe I Н 
L 100 12| 9 | Malaria with secondary splenomegaly --.- I | 


that has just been mentioned. Strangely enough, not one of 
these was infected with protozoa sensu stricto. The data on 
these cases are presented in Table 7. 

The age distribution and incidence of the several жалақы 

- together with the number of cases in each group are presented 

in Table 8. 

Inspection of Table 8 will show that infection with Spiro- 
cheta eurygyrata, “Blastocystis,” Trichuris, and Ascaris takes 
place exceedingly early in the life of the child, and these parasites 
are found in children of every age up to our limit of 13 years. 
Hookworm infections in Manila and. the vicinity apparently do 
not get a fair start much before the sixth year, only an isolated 

. case having been picked up between the third and fourth years. 
Protozoal infections begin to take place after the first year and 
are more or less uniformly distributed through the series there- 
after. 

Tables 9 to 21 summarize the laboratory and clinical data 
throughout the entire series. It has been found interesting to 
break the series up into thirteen groups representing each year 
of the child's life, for it was felt that such an arrangement 
might form a useful basis for comparison in later work. The 
parasites recorded represent only those found in our laboratory 
examinations, without reference to the passage or vomiting of 
worms before the child entered the hospital, or to the cases 
where children vomited or passed ascarids in the ward when 
laboratory examination had failed to discover the ova. There 
were only two such instances. 

The clinical diagnosis is that made in the ward and does 
not necessarily include the laboratory diagnosis. It is mainly 
a record of the salient features of the diagnosis as made when 


TABLE 7.—Deaths from all causes. 


Parasites found. 


pes Age. |Sex. Cause. 
Yrs. mos. 
| 11 8 0| 9 | Heocolitis; gingivitis -.---.------ 
13! 3 0! Q | lleocolitis; stomatitis; septicemia 
21 7 0| 9 | Tuberculosis; pleurisy and effusion 
xg! 3 0| d | Tuberculous peritonitis, 
46 H 0| d | Bronchopneumonia. 
i 8| 1 2| 9 | Пеосоныв; exhaustion .. 
54 10 0| d | Typhoid; intestinal bzemorrhage 
91 1 8| d | Heocolitis; gangrenous gingivitis. | Spi 
98 8 0| © | Neocolitis; bronchopneumonia ME ене do 
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TABLE 8.—Age distribution and incidence of parasites. 


Dientameba fragilis. 
Trichomonas intestinalis. 
Trichuria trichiura, 

i | Oryuria vermicularis. 


Spirochzta eurygyrata. 
Eutrichomastiz вр.(?) 
Chilomastiz mesnili. 


Cases in group. 
“Blastocystis.” 
Entameba coli. 
Endolimax nana. 
Giardia intestinalis. 


| Hookworm. 


“I Cysts.” 


7 months to 1 year .............| 9 
1to2 years... 
2to3yeare. 
3 to 4 years. 
4to 6 years. 
5 to 6 years. 
б to Т years. 
7 to 8 years. 
8 to 9 years... 
9 to 10 years... 
10 to 11 years.. 
11 to 12 years... 
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the patient was received іп the hospital Тһе termination re- 
cords the status of the patient at the time the entire series of 
observations was concluded. It was necessary to record them 
thus, because several patients remained in the hospital after the 
work was completed and others were transferred to other institu- 
tions and thus passed out of our control, 

By physical development should be understood the condition 
presented to the physician on admission—that is to say, the gen- 
eral physique and nutrition of the patient as brought out in the 
'usual physical examination. ` 

Cireumstances made.it impossible for us to make an exact 
determination of the mental development of these children, such 
аз the application of the Binet-Simon test. Тһе mental fitness 
of each child was simply appraised after watching its conduct 
with its toys and with the other children in the ward, the readi- 
ness with which it answered questions, and its general ability 
to talk, walk, and otherwise behave in harmony with its age. 
In later work it would probably be found desirable to enlist the 
coóperation of a specialist in child psychology, or, failing that, 
it might be found convenient to use the Standard Score Card 
.for Babies as outlined by the American. Medical Association. 
This has already been employed in an interesting series of obser- 
vations on Filipino children by Albert and Arvisu.(2) 
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Unless otherwise noted, the column devoted to abdominal. 
symptoms records the symptoms observed by the patient or those 
with whom he lived prior to the onset of the disease that led 
to his being brought to the hospital. So many of the children 
included in this series were suffering from diseases of the 
alimentary tract, that in themselves give rise to more or less 
positive abdominal symptoms, that it was realized that this 
distinction must be drawn. 

Symptoms referred to the nervous system presented some 
difficulty; but we followed the same general rule, eliminating, 
so far as we could, all phenomena clearly referable to some 
condition other than parasitism. We realize that we may not 
have been entirely successful in our treatment of this factor, but 
we have done the best we could under the circumstances, 

When it came to collecting information as to the vomiting 
or passage of worms before the patient was admitted to the 
hospital, we had to rely largely on the statements of parents or 
others with whom the child lived; but we have felt perfect secur- 
ity in so doing, for it would probably not be easy to find a Fili- 
pino mother who did not know a round worm when she saw it. 
In all cases where reference is made in the table to the passage 
` or vomiting of worms, it should be understood that the worm 
to which: reference is made is Ascaris lumbricoides. 

The youngest group of children is recorded in Table 9. With 
the exception of сазез 46 and 56 none showed abdominal symp- 
toms of any importance. Case 46 was infested with four para- 
Sites; while case 56, which showed the most marked symptoms, 
was rather lightly infected with Trichuris. Case 87, which was 
infected with Ascaris, had never, so far as we could ascertain, 
shown symptoms referable to the abdomen or the nervous Sys- 
tem. The infection was light and, as has been said, was 
detected on the second concentration of the stool. 

Case 46 had been breast-fed from birth to the time of ad- 
mission, but after the eighth month the mother reénforced its 
diet with bread and riee. Case 56 had been bottled-fed since 
birth. We were unable to obtain reliable data on case 87. 
With the exception of case 63, which had been given other food 
from time to time, all the children had been breast-fed from 
birth to date of admission. 

One of the most interesting cases in Table 10 is No. 83, a 
2 year old girl who was admitted for treatment of an acute 
bronchitis. This child was infected with “Blastocystis,” Endo- 
Итах nana, Trichuris, and Ascaris. The physical development 
of the child was only fair. She was abnormally quiet and, not- 


TABLE 9.—Findings in children between 7 months and 1 year. 


ГЕ, recovered; I, improved; D, died.] 
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vomiting. ritability. 1 
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Fairly well developed -1 Splenomegaly ..........--.- | None ........... | — 
poorly nourished. | 
: : В 
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| | 
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withstanding her age, could not talk. There was a history of 
abdominal distention and occasional pain, but no symptoms re- 
ferable directly to the nervous system. The infections were 
fairly heavy, but an inquiry into the gastronomic history of 
this patient robs this condition of some of its significance. 
We learned that the child had been breast-fed up to the age 
of 10 months; between that time and the age of 18 months she 
had subsisted on linugao (a native dish consisting of rice cooked 
to form a-sort of porridge) and gruel, after which she had 
received the same rations as the adult members of the family. 
At is cases such as this that increase the difficulty of determin- 
ing the symptoms referable directly to infestation with animal 
parasites. Case 99, infested with Ascaris, complained only of 
indigestion and slight distention. It had been breast-fed the 
first year and since then had received a variable diet including 
rice and bananas. Although it was 2 years old, the child was 
unable to talk. 
The other cases in this group were fed as follows: 
Case 2. Breast-fed for the first fourteen months; artificially fed there- 
after. 
Case 3. Breast-fed for the first five months; artificially fed thereafter. 


Case 5. Breast-fed the first month; received pasteurized milk there- 
after. 


With the exception of case 2, which was infested with Spiro- 
cheta eurygyrata, these three children were free from parasites, 


Case 16. Artificially fed “for a long time.” 

Case 32. Breast-fed for the first nineteen months; artificially fed 
thereafter. d 

Case 35. Breast-fed since birth. 

Case 43. Breast-fed since birth, but lately it has been given an occa- 
sional artificial feeding. 

Case 44. No data. 

Case 52. Breast-fed the first ten months; artificially fed thereafter. 

Case 59. Breast-fed the first thirteen months; artificially fed there- 
after, 

Case 62. Breast-fed until recently, when it was placed on artificial 
feeding. 

Case 67. Breast-fed the first two months; since then the child has 
received condensed milk. Р 

Case 72. From the viewpoint of the parasitologist this was опе of 
the most interesting cases in the series, but unfortunately 
we could obtain no reliable data as to the child's diet. 

Case 74. Breast-fed for the first year; artificially fed since then. 

Case 76. Breast-fed since birth. | 

Case 88. No data. | 

Case 91. Breast-fed for the first eighteen months; artificially fed there- 
after. 
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Findings in children more than 1 and not over 2 years. 


{R, recovered; I, improved; U, unimproved; D, died; О, vomited; or passed Ascaris before admission; Н, vomited or passed Ascaris іп hospital.] 


+ distention and tym- 


n н i і 
Г. | | i FM 
| Ы ! i © 

ИСНЕ i | | | ЗЕ 
| E 5 Hi Е 3 % Clinical diagnosis. 3 Physical develop: | Mental develop: Abdominal symp- Nervous eymp- i $ 
АИИ а ЗЕ Е | | | у 
б|<|ай|й|* А | я B j— ЖІ eerte н "m Tos REOR 
| 
| 
Chronieindigestion...| 1 | Emaciated ' but | Normal .............. Dietention ......-.-.- Irritable .-..-----| | — 
Е fairly developed. 
Ileocolitis; broncho- | R кр к= 
pneumonia. 
Ileoeolitis 1 IC 
Tuberculosis; Пеосо- | U Backward; does not | Pain and distention. -|— 
litis. talk; fontanelle is i 
Н Btill open. 1 | 
se| 24} g Jf. -|.---| Asthma; rachitis; in- | 1 |... Mete iss Normal...............| Pain and distention | Profuse sweat- о - 
digestion. d relieved on vomit- |  ing;irritability. bod 
| | | ing worms. | bog 

a5] в 9 | ds Ls... | Heocolitis; stomatitis -| R Referable to present | Occasionally ir. — | — 

illness. | ritable. | 

43 d Bronchopneumonia...| В -| Occasional flatulence ~j None.. | f= 

d үл Intoxication seconda- | R | Евїг.........-.....}-..-йо..........___ | Slightdistention......| Convulsions = 

ry to constipation, | | | i 

52 Ileocolitis. .............. D |... dà... caesis Бе dene ы eor Referable to present | EET -|= 

illness. Pts | 

59 Bronchitis... Мобу ышы. None ысы лын І-|- 

62 | Bronchopneumoni: Occasional diarrhea, |.... 4о...........- | = || = 


panism. 


8I 


әоиәтә$ fo үрилтор amddiyd 


0261 


a 40 


ж 9, о, ж о, 


+ 1...1 Bronehopneumon ia; ГЕ | Poor ............. Backward; does not | Occasional pain, |... do -----.-.---- | 
| adenitis. talk or sit up; apa- «івгтһоса, and dis- 
| thetic to surround- | tention. | 
| | ings. Н 
Bronchitis; ascariasis.| I | Good ............ ~; Normal Frequent pain 
Tuberculosis; ileoco- | U | Poor 2... 22... Backward Dull toirritable... 
Н itis. i 
| i Bronchopneumonéa; | В i б 
Б ee не СЕ | к * R бом Normal о. Splenomegaly.......... None ... 
"|l. malaria. 1 
NEED ES + | Acute bronchitia ..... Ref Pale 2 noc Abnormally quiet; | Distention and осса- 
does not talk, віопа! pain. 
Bronchopneumonia...| E | Роог...........-.-- Backward; cannot sit | Occasional pain in 
up straight or talk, | thepast, 07 
lleocolitis; gangre- | D | Good _.....__...... Tooquiet...... 2. None ........ 
„nous gingivitis. | 
Indigestion ........... І | Fair ..............| Cannot talk... Slight distention .. 


T'SI 


оиатаао Ц puo ynomybnnzy 


2459141 


ри? 


52080100 1 


6I 


TABLE 11.—F'indings in children more than 2 and not over 8 years. 


ІН, recovered; I, improved; U, unimproved; D, died; О, vomited or passed Ascaris before admission; H, vomited or passed Ascaris in hospital.] 
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TABLE 12.—Findings in children more than 3 and mot over 4 years. 
ГЕ, recovered; І, improved; О, vomited or passed Ascaris before admission ; Н, vomited or passed Ascaris in hospital.) 
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TABLE 18.—F'indings in children more than 4 and mot over 5 years. 
[R, recovered; I, improved; U, unimproved; О, vomited or passed Ascaris before admission; Н, vomited-or passed Ascaris in hospital.] 
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TABLE 14.—F'indings in children more than 5 and not over 6 years. 


ІН, recovered; I, improved; О, vomited or passed Ascaris before admission; Н, vomited or passed Ascaris in hospital.] 
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TABLE 15.—Findings in children more than 6 and not over 7 years. . 
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TABLE 16.—Findings in children more than 7 and not over 8 years. 


ER, recovered; I, improved; U, unimproved; D, died; О, vomited or passed Ascaris before admission ; Н, vomited or passed Ascaris in hospital.] 
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TABLE 17.—F'indings in children more than 8 and not over 9 years. 
ІБ, recovered; 1, фто А 
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IR, recovered; 1, improved; U, unimproved; D, died; О, vomited or passed Ascaris before admission; Н, vomited or passed Ascaria іп БоврИа1.] 
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TABLE 18.—Findings in children more than 9 and not over 10 years. 
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TABLE 19.—Findings in children more than 10 and not over 11 years. 


[R, recovered; О, gnimproved.] d 
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TABLE 20.—F'indings in children more than 11 and not over 12 years. 


[R, recovered; I, improved; О, vomited or passed Ascaris before admission; Н, vomited or passed Ascaris in hospital.] 
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TABLE 21.—Findings in children more than 12 and not over 13 years. 


ГВ, recovered; I, improved; О, passed Ascaris before admission.] 
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From the foregoing data it will be seen that breast and arti- 
ficial feeding do not necessarily confer freedom from parasitism. 
It appears to us that they somewhat reduce the chances of in- 
fection. Two children (Nos. 35 and 76) aged 16 and 18 
months, respectively, had been breast-fed since birth and, so 
far as the laboratory findings and history showed, had escaped 
infection with protozoa or helminths although both wefe in- 
fected with spirochetes. One gains the impression that trouble 
starts with the beginning of artificial or bottle feeding. We 
shall discuss the factors involved later on. 

The group shown in ТаМе 10 comprised nineteen cases, of 
which eleven were boys and eight were girls. Ten of the boys 
and four of the girls were found to be infested with one or 
more parasites. 

The foregoing tables ‘are more or less informative from a 
certain viewpoint, and the reader gains the general impression 
that infestation with intestinal parasites is accompanied, in a 
large proportion of cases, by certain phenomena. General 
impressions of this nature, however, are not particularly satis- 
factory as a basis for diagnosis or treatment. The reader can- 
not fail to notice the rather striking similarity in the picture 
presented by individual and collective infestations with the hel- 
minths, but he will seek in vain for any manifestation that 
will point unerringly to infection with any particular species. 
This is trite but none the less true. Variations in the severity of 
symptoms in practically similar combinations of parasites can, 
in many instances, be accounted for by differences in the in- 
tensity of infection; but this does not furnish an explanation 
in every case. | 

For the most part, effects upon the mental development and 
the nervous system seem not to be especially marked, but al- 
lowance must be made for the methods of estimating these 
that circumstances forced us to adopt. It is not unlikely that 
more exact methods would yield different results. Тһе abdom- 
inal symptoms are, however, more suggestive and, in many 
instances, are rather striking. In as much as these findings 
are capable of interpretation from several different viewpoints, 
our inclination is to let the reader study the records and make 
his own interpretations, bearing in mind that only Filipino chil- 
‘dren are involved. Nevertheless, several points of general in- 
terest occur to us that it seems worth while to discuss. 
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INFECTIONS WITH PROTOZOA AND PARASITES OTHER 
THAN HELMINTHS 


Spirochzsta eurygyrata.—This parasite was first reported 
from the Philippine Islands by Crowell and Haughwout, (12) 
who found it in 73 per cent of a series of adult Filipino patients 
studied in the Philippine General Hospital. In the present 
series, it was detected in 61 per cent of the cases, the earliest 
infection having been found in a boy 7 months old. Spiro- 
chztes occurred to the exclusion of all other parasites in eight 
cases, none of them more than 2 years of age. Study of these 
cases as presented to us failed to yield any evidence on which 
to base an opinion regarding their harmfulness. We have no- 
ticed, however, that the spirochetes seem to flourish exceedingly 
in the fæces of patients suffering from bacillary dysentery or 
cholera. In such stools they are frequently present in enormous 
numbers, often appearing in tangled masses or agglomerations. 
We have in mind one particularly striking case of a male child, 
5 years old, admitted with bronchopneumonia and showing 
meningitie symptoms and marked abdominal distention. Fresh 
preparations of the fæces were literally alive with spirochztes 
from 10 р to 15 в in length. Preparations kept in the moist 
chamber still showed actively motile spirochetes at the end of 
twenty-four hours. On the night following admission, the 
child had several convulsions and died іп one of them. Тһе 
case was looked upon with suspicion at the time, and autopsy 
and bacteriological examination showed the child to have died 
of Asiatic cholera. This case is not included in our series, 
however, for the reason that only one examination of its feces 
was made. Several severe cases of ileocolitis showed the same 
luxuriant growth of spirochetes. 

This parasite is of wide geographical distribution and fre- 
quent occurrence, and the tendency has been to regard it as 
nonpathogenic. Some writers, however, regard it with suspi- 
cion. Nevertheless, we believe that in some instances it may 
behave in a manner similar to that attributed to certain of the 
flagellated protozoa. Fantham(17) has described the penetra- 
tion of shed epithelial cells from the intestinal wall by this 
spirochaete, adding that in this position the spirochetes some- 
times produce their resting coccoid. bodies. If this really oc- 
curs, there is ground for the belief that under certain conditions 
the spirochztes may penetrate the epithelial cells in situ, and 
incidentally do damage to the mucous membrane. 

Crowell and Haughwout have suggested that Spirocheta 
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eurygyrata тау be а factor іп a certain type of rebellious 
entamebic dysentery which, while especially resistant to ipe- 
cacuanha and its derivatives, frequently yields to treatment 
with salvarsan, 

“Blastocystis.’—We include this organism in our report with 
some hesitation because of the lack of definite knowledge con- 
cerning its nature and significance. In as much, however, as 
neither has been determined, we thought it wise to make a 
record of our findings as a basis of comparison in future work. 
We encountered “Blastocystis” in thirty-four cases, but it oc- 
curred as an exclusive parasite in only one case. Stained 
preparations of these bodies were studied in every case to dif- 
ferentiate them from the “Iodine Cysts” of Wenyon and others, 
now regarded by Kofoid, Kornhauser, and Swezy(35) as the 
cysts of a large гасе of Endameba nana (Endolimax тата), 
and the aberrant forms sometimes assumed by some of the 
other intestinal amebe of man. In view of the findings of 
Kofoid, Kornhauser, and Swezy in their excellent Study of the 
"Iodine Cysts," we perhaps should have carried over our two 
cases of “I Cyst” infection to the Endolimax nana column. 
However, we satisfied ourselves beyond a reasonable doubt that 
none of the bodies we have classified under “Blastocystis” rep- 
resent encysted stages or aberrant forms of any of the intes- 
tinal amcebze, and there we leave them. 

Entameba histolytica.—No case of infection with this par- 
asite was discovered in our ‘series, and this we are inclined 
to regard as possibly of great significance. Another interest- 
ing thing was our failure to observe Charcot-Leyden crystals 
in more than one case. We observed them once only, in the 
feces of а 12 year old girl whose stool was positive for “Blas- 
tocystis," Spirochzta eurygyrata, Trichuris, and hookworm. 
In view of the recent work of Acton(1) on Charcot-Leyden 
crystals in the fæces, we made a particularly thorough study of 
this case without, however, discovering either the cysts or 
trophozoites of Entameba histolytica. Acton has shown that 
there is a very high degree of association between these crystals 
and Entameba histolytica, and he lays considerable stress on 
them in connection with the laboratory diagnosis of епіато- 
biasis; for they are, according to his figures, rarely found in 
other infections. Castellani has reported them as occurring 
in ancylostomiasis, and it should be noted that our case was 
infected with hookworm. The crystals found in this case were 
of the shorter type that Acton designátes as characteristic of 
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chronic and carrier cases, and it may be that this case was a ' 
carrier. Acton states that the crystals may persist in the stools 
for some time following treatment when the encysted amobze 
have disappeared. Inquiry into the history of this case, how- 
ever, failed to develop any evidence of dysentery, which, never- 
theless, does not necessarily establish a clean bill of health for 
the child. : Б 

Matthews and Smith,(40) in their recent paper, have shown 
a rather low incidence of Entameba histolytica infection in five 
hundred forty-eight Liverpool children, only 1.8 per cent of 
whom were infected with the organism. They found 11.1 per 
cent infected with Entameba coli as against 7 per cent in our 
series, and 2.7 per cent Endolimaz nana infections as contrasted 
with our 7 per cent. Yorke(56) in a study of autochthonous 
entameebic infections in England and Wales,'examined the stools 
of two hundred forty-six children under 12 years of age. Cysts 
of Entameba histolytica were found in only 0.8 per cent, and 
cysts of E. coli in 10 per cent of the subjects. Out of fifty cases 
of colitis of various types found by Mendoza-Guazon (43) in her 
post-mortem studies of one thousand Filipino children under 5 
years of age, only one was of the ameebic type. қ : 

Recently the incidence of bacillary dysentery in Manila has 
considerably overshadowed entamebiasis as judged by the 
eases that have come under our observation; nevertheless, en- 
. tamebiasis is of frequent occurrence among adults of all races, 
and there is no reasonable doubt that the opportunities for in- 
fection with this organism are as good in the case of children 
as they are with adults. There would seem to be ground for 
thé belief that the obligatory tissue parasites among the pro- 
tozoa, such as Entamoeba histolytica and Balantidium coli, for 
some reason or other, find the conditions in the juvenile intes- 
tinal tract unsuitable and rarely succeed in establishing them- 
selves there. This is a matter that we believe should be given 
the most careful study—first of all to determine if such is ac- 
tually the case and, if so, why. We hesitate to believe that the 
intestinal mucosa of the child affords a more effective mechan- 
ical barrier than that of the adult. It certainly does not seem 
to in the case of the helminths. We venture to suggest that the 
key may be found in the physiology of the child—possibly in 
the secretion of some endocrinal gland that functions with 
greater activity in childhood than it does after adolescence and 
which may, in some way, exert an inhibitory influence on the 
growth and development of certain tissue-dwelling organisms. 
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It is suggested that the solution of this question may lead to 
a new line of therapeutic attack in the treatment of entame- 
biasis in adults., 

Entameba coli —As has been said, this parasite was found 
in 7 per cent of our cases, appearing for the first time between 
the ages of 2 and 3 years. The infections for the most part 
were rather light and do not seem to merit discussion here. 

Endolimax nana.—This parasite likewise yielded 7 per cent 

‘infections іп the series. It appeared in one case between the 
first and second year, but other cases were not encountered 
until the sixth year. 

This parasite was first observed by the senior author in the 
feces of a colleague in 1914. At that time he referred it pro- 
visionally to the genus Vahlkampfia and regarded it as a free- 
living species that had strayed from its accustomed path. The 
infection persisted, and the organism was given further study 
and compared with several other amœbæ parasitic in lower 
animals, having nuclei of the “limax” type. Before the study was 
completed Wenyon and O'Connor published their description of 
Entamoba nana, and pressure of other work necessitated. the 
abandonment of the study. Since then he has observed this or- 
ganism frequently in the stools of Americans and Europeans, 
but it is only recently that he has begun to find cases among the 
Filipinos. The apparent preference of Endolimax nana for 


white-skinned hosts was very puzzling until it developed that 


there was по descrimination on the part of the organism. 

Dientameba fragilis.—This organism, encountered in 8 per 
` cent of our cases, did not put in an appearance until the eighth 
year. Once it was associated with Endolimaz папа. This par- 
asite was first seen by one of из (Е. С. Н.) in the feces of 
an American woman residing in Manila, shortly after Jepps 
and Dobell(33) published their paper on Dientameba fragilis. 
So far it has been found in Manila in five cases, one American 
and four Filipinos, two of them being. adults. 

Kofoid, Kornhauser, and Place(34) have recently reported 
this amceba in two cases. Опе case was that of a soldier on 
overseas service, and the other a soldier on home service in 
the United States. This extends the distribution of the para- 
site from England to the United States and through to the 
Philippine Islands. Jepps and Dobell's paper suggests that the 
distribution may Ъе even wider than this. Probably Dienta- 
meba fragilis has been mistaken for NE nana іп many 
instances. 


- 


36 Philippine Journal of Science 1920 


Four species of flagellated protozoa, representing four genera 
of the Polymastigida, were encountered in our series. 

Trichomonas intestinalis.—This was the most frequently en- 
countered flagellate. It was first seen in a child between 1 
and 2 years of age. Thereafter it was distributed fairly uni- 
formly through the series. It occurred ten times. 

All of the trichomonads we encountered are referable to this 
species, careful study having failed to discover either Tetra- 
trichcmonas or Pentatrichomonas. A case of infection with 
Pentatrichomonas in a Filipino child has recently been described 
by Haughwout and de Leon(28) in which large numbers of 
the organisms were seen to contain erythrocytes apparently 
in various stages of digestion. The stool examined in that 
case contained immense numbers of intact erythrocytes (the 
child was suffering from ileocolitis) that were greedily taken 
up by the flagellates. The authors were inclined to regard 
the ingestion of the red blood corpuscles as indicating a certain 
degree of adaptation to tissue parasitism. In view of this we 
examined our Trichomonas cases with especial care, but not- 
withstanding they occurred, in some cases, in stools containing 
free erythrocytes, in no instance did we find flagellates that 
had ingested corpuscles. 

Yorke and Macfie(57) have recently published a note in which 
they describe the phagocytosis of erythrocytes by ап ameba of 
the Vahlkampfia or “Limax” type which they obtained from 
human fæces. Іп so doing they cast a doubt on the validity of 
the conclusions of Wenyon and O'Connor that the presence of 
phagocytized erythrocytes is diagnostic of Entameba histoly- 
Иса. It must be admitted that the experiments of Wenyon and 
O'Connor on Entamæba histolytica and Entameba coli were 
scarcely extensive enough to justify sweeping generalizations, 
but we incline to the opinion that while the ingestion of ery- 
throcytes by different organisms is interesting and suggestive, 
still, it is important to discover whether or not the corpuscles 
are digested. - 

Marty‘ has described а case from the Congo the fæces of 
which contained spirochetes, Giardia, and атор, some of 
which contained red corpuscles and some of which did not. 
The case was treated with subcutaneous injections of emetine, 
and according to Marty the amcebe that did not contain red 
corpuscles, the spirochetes, and Giardia were unaffected, where- 
as the ameebz that contained erythrocytes disappeared. This 
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brings recollection of the statement of Escomel * who concluded 
that Entameba histolytica will not engorge the red corpuscles 
of à person taking emetine, but will readily engorge those of 
а normal person. He gathered from this that emetine rendors 
the erythrocytes unpalatable to Entameba histolytica. This із 
scarcely more convincing than the other observations cited. 
Nevertheless, we believe that further work is needed to estab- 
lish or disprove the diagnostic value of ingested corpuscles 
in the entamebe. .For the present we shall eontinue to lay 
due stress on the presence of ingested corpuscles in the cyto- 
plasm of intestinal amebe. In connection with the trichomo- 
nads observed in this series we may say that we frequently 
encountered individuals that had engorged bacteria, a thing 
that was not observed by Haughwout and de Leon in their 
pentatrichomonads., 

The trichomonad infections seen in this series gave us no 
evidence of the pathogenicity of the organism, either microscop- 
ically or clinically. The flagellate occurred to the exclusion 
of other parasites only once. This was the case of a boy be- 
tween 6 and 7 years of age (No. 12), who was suffering from 
ileocolitis and tuberculosis. While the symptoms may have 
been wholly referable to the ileocolitis, it was noted that the 
_abdominal pain, which was fairly constant, even when the stools 
were not being passed, was of extraordinary severity. The 
first 5600] that was examined was watery, feculent, and gave 
off a very foul odor. It was full of necrotic cellular débris and 
erythrocytes, and the flagellates were present literally in 
swarms. Notwithstanding the conditions for the ingestion of 
erythrocytes seemed ideal, no trichomonad was seen that con- 
tained a blood corpuscle. Many were seen that contained 
bacteria. This is in striking contrast to the observations of 
Haughwout and de Leon in the case of Pentatrichomonas. 

The ileocolitis in this case ran a very stormy and protracted 
course but eventually terminated in recovery. Were it not for 
the complicating tuberculosis and the poor general condition 
of the patient as a whole, we should be inclined to lay con- 
siderable stress on the superimposed flagellate infection on the 
dysentery, especially in view of the protracted course of the 
disease. 

Giardia intestinalis.—This organism first appeared in the 
stool of a child between the third and fourth years. Only one 
of the eight cases found produced the flagellated trophozoites 
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in the stools. Diagnosis of the other cases was made by means 
of the cysts. Considerable variation was noted in the size of 
the cysts in some of the cases, which suggests that there may 
be two or three local strains or races—possibly with varying 
degrees of virulence. Our figures of incidence are lower than 
those of Liverpool children as recorded by Matthews and 
Smith,(40) who found 16.4 per cent in children between 1 and 
5 years of age, and 14.3 per cent in children 5 to 12 years old. 

The case in which the Giardia trophozoites appeared in the 
stools was of some interest. It was presented by a boy 7 years 
old who had been suffering from a severe and protracted 
attack of ileocolitis. Previous to its onset he had vomited as- 
carids. Тһе stool was examined for the first time on August 
21. It was soft and yellow, and beyond the presence of the 
ova of Trichuris nothing especially noteworthy was seen. Соп- 
centration of this stool showed a heavy infestation with T'richuris 
and nothing more. Тһе same observations were made when the 
stool was again examined on August 23. 

On August 26, however, the stool was diarrheal, and large 
numbers of Giardia trophozoites and cysts were present. Some- 
thing apparently had happened to the flagellated forms for they, 
were practically nonmotile, and those that showed any signs 
of life were sluggish and moved about as if they were water- 
logged. “Blastocysts” were found in considerable numbers; 
also Entamoba coli, some of which had engulfed small “blasto- 
cysts." The following day both the trophozoites and cysts of 
Giardia’ were absent from the stool and they did not appear 
again during the time the child was under observation. This 
child was heavily parasitized with both protozoa and helminths; 
and it is, of course, impossible to fasten the blame for persistent 
abdominal pain, before the onset of the dysentery, on any par- 
ticular one of them. We are inclined to believe that the pain, 
which was complicated at times by distention and tympanism, 
was stirred up by the Trichuris infection. 

Case 84, a boy 10 years of age, gave a history that might be 
referred to Giardia. The child came into the hospital suffer- 
ing from tetanus and an infected wound of the right foot. He 
received antitetanus serum and recovered. The stools were 
markedly diarrhceal and contained Spirocheta eurygyrata and 
cysts of Giardia. The patient gave a history of occasional ab- 
-dominal pain but had never passed or vomited worms. No 
helminth ova were found. The general physical and mental 


, 
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make-up of the child was good. Тһе other cases in which Giar- 
dia were found were so parasitized with other organisms as to 
render it futile to speculate upon them. 

We are inclined to regard this organism as potentially harm- 
ful, particularly in children. Much has been written con- 
cerning it; but we lay considerable stress on the views of 
Fantham and Porter,(18) who have studied it experimentally 
in animals as well as clinically in man. They conclude that 
the organism is pathogenic to man and is capable of producing . 
diarrhoea that may be persistent or recurrent. They also state 
their belief that the virulence of the parasite varies. 

Mantovani(38) takes a rather extreme view of the сазе, how- 
ever, in reporting symptoms which even included ulceration of 
the rectum. His patients exhibited tenesmus and passed as 
many as thirty or forty stools a day. We have seen nothing 
of the kind in our experience, and we are inclined to attribute 
the tenesmus and ulceration about the rectum to something else, 
especially in view of the fact that Giardia is normally an inhab- 
itant of the small intestine. Тһе unencysted forms are seldom 
encountered so far down in the intestine as the rectum. We 
have seldom found unencysted forms in the feces. 

Eutrichomastriz sp. (?) —A single individual was found in 
the examination of fresh preparations in one of our cases. We 
failed to find others on repeated examination of the stool or 
the stained preparations. 

This parasite was not discovered until the second stool was 
received in the laboratory. At first it was thought that the 
organism belonged to the trichomonad group, and it was care- 
fully followed for upwards of half an hour to discover if it would 
ingest any of the erythrocytes that were present in large num- 
bers in the stool It did not. Gradually it became apparent 
that what at first had been reggrded as an undulating mem- 
brane with its marginal flagellum was, in reality, a free fla- . 
gellum of prodigious length directed downward and backward іп 
heteromastigote style. Careful scrutiny showed that the organ- 
ism possessed three anteriorly directed flagella and a posterior 
projection that we interpreted as an axostyle. We were unable 
to determirle with certainty whether or not there was a cytostome. 

We regard it as possible that this organism was identical. 
with the flagellate described by Chatterjee(7) under the name 
Trichomastiz hominis. However, there is room for some doubt 
here, and we wish to be understood as only provisionally placing 


40 Philippine Journal of Science 1920 


this organism in the genus Ешітісһотавй а. This genus has 
been defined by Chalmers and Pekkola(6) as follows: Г 
Eutrichomastix Kofoid and Swezy 1915. 

Parasitic Tetramitidae with an axostyle and a cytostome, without thick- 
ened lips and with three anterior and one free trailing flagellum, but 
without an undulating membrane or contractile vacuole. Туре epecies: 
Eutrichomastiz lacertae (Blochmann 1884), found in the intestine of La- 
certa, agilis. 

Chatterjee, in describing the organism seen by. him, says that 
іп some individuals “а small dark line is seen originating from 
the nucleus and ending in the posterior end." However, he 
states that neither cytostome nor any axostyle-like organ could 
be made out, and speaks of the rather close resemblance be- 
tween his organism an i Aragao's Copromastiz prowazeki.(4) 

Chatterjee's. parasite газ found in the stool of a dysenteric 
patient. No атое were found in the stool Our patient, а 
girl aged 10 years, was suffering from a mild ileocolitis from 
whieh she recovered. Нек stools were fluid, feculent, and con- 
tained necrotic cell débris, cast-off epithelium, and erythro- 
cytes. Other parasites present were “Blastocystis,” Trichuris, 
Ascaris, and hookworm. Abdominal symptoms exhibited before 
the onset of the ileocolitis are probably attributable to the other 
parasites present. : 

In discussing the genus Trichomastix, in which Chatterjee, 
following Parisi, placed his organism in 1917, Chalmers and 
Pekkola, writing in 1918, point out that the name was pre- 
empted in 1878 by Vollenhoven for the hymenopteron Tricho- 
mastia polita, which, of course, supersedes Blochmann’s desig- 
nation for the protozoón in 1884.  Raillet altered the spelling to 
“Trichomastyx” in 1893: but Chalmers and Pekkola consider the 
alteration insufficient, so they adopt the generic name Eutri- 
chomastix proposed by Kofoid and Swezy in 1915,(36) though 
expressing a preference for their own name Ахотазих as es- 
tablishing а greater distinetion between the hymenopteron and 
the protozoón. 

Chilomastiz mesnili.—Under the generic names Tetramitus 
and Macrostoma, this parasite has been reported several times 
in the Philippines. Apparently it does not occur: with great 
frequence. Three cases were found in our series. Іп one the 
diagnosis was made from the free-swimming trophozoites, and 
in the other two the diagnosis was made by discovering the 
encysted forms on the stained preparations. It never occurred 
as an exclusive parasite. Its earliest appearance was between 
the second and third years. 
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No sporozoan or ciliated forms were encountered in the 
series. 


HELMINTHAL INFECTIONS 


The infestations here were exclusively confined to the Nem- 
atoda, not a single case of infection with either the Cestoda 
or the Trematoda having been discovered. This is probably 
attributable, in a large degree, to the small number of cases 
that form this series, for nearly all the workers in the past who 
have conducted inquiries into the incidence of intestinal para- 
sites in the Philippines and who have dealt with larger num- 
bers than we, have discovered representatives, in small numbers, 
of both groups. Тата solium and Тата saginata, as well 
as Hymenolepis nana, have been reported by various observ- 
ers; and Mendoza-Guazon(42) has reported on the finding at 
autopsy of an infestation of a child with Dipylidium caninum. 
Garrison(22) and Hilario and Wharton(31) have reported cases 
of infestation with the trematode Echinostoma ilocanum in 
Filipinos from the northern provinces. Other trematode in- 

` Ғесіїопѕ have been reported from the southern provinces. Тһе 
occurrence of trematodes in Filipinos residing in the neighbor- 
hood of Manila would seem to be exceedingly rare. Тһе senior 
author has encountered several cases of infection with Schis- 
tosoma and Clonorchis in Manila, but in each case the patient 
was either a Chinese or a Japanese who, without much doubt, 
had contracted the infection before coming to the Philippine 
Islands. He has never seen such a case in a Filipino. 

Trichuris trichiura.—If our series is a criterion, and we believe 
that it is, this is the most prevalent animal parasite occurring 
in children in and about Manila. It was found in 69 per cent 
of our cases. Of these thirty-three were male and thirty-six 

' female. This shows a slight preponderance of infections in 
girls over those occurring in boys, which is in accord with the 
previous findings of Garrison and Llamas,(23) Garrison, (21) 
, Musgrave and Clegg,(45) and other investigators. 

\ High аз our figures are they are considerably under those re- 
ported by Garrison and Llamas in their examination, made in 
1909, of one hundred fifty-eight children living in Manila in 
whom they found an incidence of Trichuris infection amount- 
ing to 92 per cent. These authors do not state the age in- 
cidence in their cases, so we are left in doubt in our efforts 
to make а comparison; but knowing as we do that some of the 
earlier workers laid little stress on the examination of breast- 
fed and very young children, assuming that they: were unlikely 
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to be infected, we think it possible that their study did not 
include children under 2 years of age as ours did. However, 
it will be seen, from a study of the data in connection with 
Tables 9 and 10, that breast-fed and bottle-fed children are not 
necessarily free from intestinal parasites. Furthermore, our 
series of one hundred children included twenty-eight who were 
not more than 2 years old, and on excluding them from our 
series we find an incidence among the remainder of 86.1 per 
cent, which is not far under the figure of Garrison and Llamas. 
It is interesting, in this connection, to recall that Musgrave 
and Clegg encountered several Trichuris infections in breast- 
‚ fed children, and they report on the case of а child 3 months 
old that was infected with this parasite. 

While considering these figures it ig also interesting to note 
that those of Garrison and Llamas for Ascaris are identical 
with ours (56 per cent), while they show 11 per cent hook- 
worm incidence as compared with 12 per cent in our series. 

In contrast to the above аге the figures quoted by Willets (55) 
for Trichuris infections occurring among children residing on 
the tobacco plantations of the Cagayan Valley. Willets has 
tabulated the age incidence of these infections from children 
under 1 year old up to those between the ages of 10 and 14 . 
years. No infections with Trichuris were discovered until the 
second year, when these parasites were encountered in 3.26 per 
cent of the children examined. Тһе incidence reached its 
maximum between the seventh and ninth years with 8.8 per 
cent infections. Between the tenth and fourteenth years this 
had fallen to 7.68 per cent. Most of the infections he encoun- 
tered were light. He attributes this low incidence to lack of 
introduction of Trichuris in great numbers to the haciendas 
and cites evidence in suport of this view. 

Garcia,(20) in reporting on the intestinal parasites of ninety- 
eight children in the Southern Islands Hospital at Cebu, found 
Trichuris in 44.08 per cent of the cases. He qualifies his re- 
port, however, with the explanation that his figures probably 
represent the minimum for they are based on the examination 

_ of only “two or more cover-glass preparations." 

Crowell and Hammack, (11) in a study of the intestinal para- 
sites encountered in five hundred autopsies in Manila, found 
Trichuris in only 34 per cent of their subjects. They included 
adults and excluded children under 3 years of age, and their 
study did not include the microscopic examination of feces. 

In our series Trichuris occurred as the only helminth present 
in thirteen cases. Five of these gave no history of abdominal 
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discomfort or pain; seven gave histories of abdominal pain, 
distention, or diarrhea, or combinations of the three; and one 
gave a history of distention, tympanism, and vomiting. One 
of them gave' a history of attacks of vertigo. "Three of the 
thirteen cases were infested with Trichuris to the exclusion of 
all other parasites. The salient features of these cases were 
as follows: 


Case 10. Under. treatment for ileocolitis. Gave a history of occa- 
sional abdominal pain before the onset of the ileocolitis. 

Case 56. Under treatment for acute bronchitis. The child was ema- 
ciated. It gave a past history of abdominal distention, 
tympanitis, and vomiting. It һай suffered from nervous 
irritability and insomnia. 

Case 97. Under treatment for ileocolitis. Had suffered іп the past 
with occasional abdominal pain and had spontaneously 
passed Ascaris in the stool before admission to the hospital. 
The child had once fainted without apparent cause and for 
a long time had been subject to attacks of sweating. It 
had shown a progressive loss of appetite and a slowing 
down of its activities before the attack of ileocolitis, In 
the hospital the stool failed to show the ova of Ascaris 
or any parasite except Trichuris, 


When this study was undertaken we planned to make total 
and differential blood counts and hemoglobin estimations of 
all the cases, but pressure of other duties and other circum- 
stances prevented. us from carrying this out. We were able 
to make only. a few differential counts—and those of one 
hundred cells only. Unfortunately the three cases noted above 
received no blood examination. This is greatly to be regret- 
ted, for they afforded the only material available to us for 
recording the eosinophilia in pure infections with Trichuris. 

Five of the cases іп which Trichuris was the sole helminth 
present were examined and yielded the following percentages: 
of eosinophile leucocytes: No. 4, 9 per cent; No. 14, 4 per cent; 
No. 20, 2 per cent; No. 29, 3 per cent; No. 30, 2 per cent. 

Thirteen cases of mixed Trichuris and Ascaris infections 
gave eosinophile counts ranging from 0 to 5 per cent. 

One case of mixed Trichuris and hookworm infection gave 
6 per cent eosinophiles. | 

Three cases of mixed T'richuris, Ascaris, and hookworm gave 
the following eosinophile percentages: No. 9, 4 per cent; No. 22. 
8 per cent; No. 79, 0. 1 i 

One ease of uncomplicated hookworm infection gave an eosin- 
ophile count of 12 per cent, and one of Ascaris, a count of 2 
per cent. 
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We do not wish to be understood as generalizing on the 
&bove data; but we would suggest, as have other investigators, 
that the whole subject of eosinophilia in its relation to parasitic 
infestations needs thorough reinvestigation at the hands of 
competent parasitologists and hematologists. We believe that 
entirely too much has been taken for granted regarding the 
eosinophile count. 

Notwithstanding these particular observations, as included 
in our series, give us really very little definite basis for con- 
clusions, we regard Trichuris as a parasite that is potentially 
harmful. In ‘itself we regard it as dangerous, while we think 
our data show that its partnership with Ascaris constitutes a 
combination that is decidedly inimical to the comfort and wel- 
fare of children at least. While we are not entirely prepared 
to concur unqualifiedly in the views of Strong(51) who says that 
“the symptoms and sign of trichocephaliasis are practically 
identical with those of ankylostomiasis, the only difference 
being that of severity," still we believe his statement furnishes 
food for serious consideration. At the same time we must bear 
іп mind that Strong was dealing with American children, while 
all our patients were Filipinos. This is a distinction that may 
be found to form the basis of the difference of opinion between 
Strong and ourselves. Strong cites five cases in which he con- 
tends that Trichuris “can give rise to very annoying and even 
severe symptoms such as severe anemia, dirt eating, etc.” He 
adds that eosinophilia is of constant occurrence and lymphad- 
enopathy is fairly frequent just as in ankylostomiasis and 
ascariasis." ° 


% Apropos of Strong's statements is a. case in which the senior author 
was consulted just as this paper was being written. It was presented 
by an American boy, 2 years old, anzemic and more or less emaciated. The 
child was nervously irritable and generally run down, and was about to 
be sent into the hills for recuperation. When the stool was first examined, 
it was impossible to apply the cover glass closely to the preparation on 
the slide because of an accumulation of grit and dirt contained in the 
feces. The mother was questioned, and she said that it was practically 
impossible to prevent the child from eating dirt. She said that unless 
he was watched carefully he would take dirt from the flower pots on the 
porch and swallow quantities of it. Hookworm was, of course, suspected, 
but repeated concentration of the stool failed to yield the ova. There 
was, however, a massive infection with Trichkuris, an infection with Tri- 
chomonas, and a few unfertilized Ascaris eggs were found in one of the 
centrifuged specimens. In the absence of any effective treatment for 
Trichuris, and in view of the poor physical condition of the patient, we 
bespeak a rather trying period in the life of this young man. 
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Da Matta(13) has reported two rather interesting cases of 
Trichuris infection in young children that were associated 
with fatal results. They were encountered in a study of hel- 
minthal infections in a large series of children at Manaos, 
during which he found an incidence of Trichuris infection 
amounting to 82.3 per cent. 

The first case was in a child 4 years old, very pale and œde- 
matous. The total erythrocyte count was 580,000; eosinophiles, 
14.3 per cent. The hemoglobin was 15 per cent. The stools 
showed numerous ova and abundant mucus. There was hy- 
peralgesia of the skin—marked over the cæcum and colon. 
At autopsy two hundred ninety-five Trichuris were found in 
the colon. 

The other case was that of a child 8 years old. At autopsy 
eleven Trichuris were found in the lumen of the appendix at- 
tached to the wall, while one hundred nine were collected from 
‘the cecum. 

Musgrave and Clegg,(45) in their paper on trichocephalia- 
sis, report four cases, including two fatal cases, in which Tri- 
churis seemed to play a rather important part. The blood 
_ pictures were particularly interesting, showing low erythrocyte 
counts and hæmoglobin percentages of 20 to 36.  Eosinophilia 
was incompletely reported. In one case that went to autopsy, 
numerous Trichuris were found in the small intestine—mainly 
the ileum-—and two hundred were found in the large intestine. 
In another case death was caused by an embolism of the left 
coronary artery caused by a Trichuris, the posterior third of 
which remained free in the aorta. 

Musgrave and Clegg express doubts as to the commensal 
nature of Trichuris and suspect it to be pathogenic. Crowell 
and Hammack,(11) however, in their autopsy studies, report 
their failure to find tangible evidence of the pathological effects 
of Trichuris. 

Ascaris lumbricoides.—As has been stated this parasite oc- 
curred in 56 per cent of our cases. Of these, twenty-four cases 
were found in boys, and thirty-two in girls. Garcia, in his 
Cebu series, found 42.85 per cent of the ninety-eight children 
he examined infected with Ascaris. Willets found that in 
Cagayan Valley the Ascaris infections in children ranged from 
15 per cent in children under 1 year, up to 69.9 per cent be- 
tween the ages of 10 and 14 years. Garrison’s series of Bilibid 
Prison adults yielded only 26 per cent infections, but the group 
was composed of persons coming from many widely separated 
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parts of the Archipelago and possibly gives a fair idea of the 
adult distribution of Ascaris in the Philippine Islands. It has 
been the general impression among microscopists in Manila 
that Ascaris occurs almost twice as frequently in children under 
15 years of age as it does in adults in middle life. 

In this series, at least, it is rather hard to consider Ascaris 
and Trichuris infections apart from one another. The two 
parasites oceur together with great frequency, and their asso- 
ciation seems to be accompanied by a fairly recognizable train 

‚ of symptoms referable to the abdomen, such as pain, distention, 
tympanism, and frequently the vomiting and passage of Ascaris 
or both vomiting and passage of the worms. 

This combination of parasites is one that may be expected 
to keep the greater portion of the entire intestinal tract in a 
state of chronic to acute irritation—mechanical as well as chem- 
ical Ascaris lives in the small intestine, but it is a confirmed 
nomad—something of an explorer—and its wanderings _fre- 
quently take it from end to end of the small intestine and oc- 
easionally into the stomach, the liver, and other places where 
it properly has no business. Not infrequently it rubs elbows 
with the hookworm. Such a condition may well be held to ac- 
count for considerable trouble in the small intestine; when 
there is added to this the irritation produced in the large in- 
testines by the presence of numerous Trichuris which may even 
invade the appendix, and in rare instances the ileum, it will be 
seen that the involvement of the digestive tract is fairly com- ` 
plete from end to end. It is in cases such as these that we 
frequently encounter more or less severe abdominal pain, dis- 
tention, and either the vomiting or the passage, or both, of 
worms when no treatment whatever has been instituted to 
bring about the expulsion of the parasites. In connection with 
this it is interesting to review some of our Ascaris cases. 

These two cases were infected with Ascaris to the exclusion 
of all other parasites: Case 48, male, 21 months old. The pa- 
tient was under treatment for bronchopneumonia. Не gave а 
history of occasional flatulence. Case 99, female, 2 years old. 
The patient was under treatment for indigestion. Тһе child 

. gave a history of having suffered from abdominal distention. 
Mentally, the girl was backward and did not talk. In both 
these cases it will be noted that the abdominal symptoms were 


decidedly mild. . | 
The following cases, also, are rather interesting 
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Twelve cases of Ascaris infection in which the patients gave no history 
of abdominal disturbances: : 
Unaccompanied by other helminths, 2. 
Accompanied by Trichuris, 8. 
Accompanied by Trichuris and hookworm, 2. 
These five cases of Ascaris infection gave a history of tympanitis 
and distention: ` 
Unaccompanied by other helminths, 3. 
Accompanied by Trichuris, 2. 
Abdominal pain was a prominent feature of the following twenty-five 
cases of Ascaris infection: 
Unaccompanied by other helminths, 3. 
Accompanied by Trichuris, 21. 
Accompanied by Trichuris and hookworm, 1. 
Abdominal discomfort or pain accompanied by the vomiting of Ascaris 
occurred in these eight cases: 
Accompanied by Trichuris, Т. 
Accompanied by Trichuris and hookworm, 1. 
Abdominal discomfort or pain accompanied by the passage of Ascaris 
occurred in these thirteen cases: 
Unaccompanied by other helminths, 1. 
Accompanied by Trichuris, 8. ` 
Accompanied by Trichuris and hookworm, 4. 


In only. one case in the last two groups did Ascaris occur to 
the exclusion of other helminths. Contrast these with cases 43 
ола 99. In other words, with an inerease in the severity of 
the abdominal symptoms there seems to be a tendency toward 
a falling off of solitary infections with Ascaris. With this ap- 
.pears а corresponding rise of the association with Trichuris to 
the extent that one strongly suspects that the combination of 
pronounced abdominal symptoms and the Spontaneous expulsion 
of Ascaris is frequently the expression of a coexisting infection 
with Trichuris and possibly attributable to it. 

A clinical diagnosis of ascariasis was made by the admit- 
ting physician in several of our patients before the stools were 
examined. It is interesting to note that every one of these 
cases, twelve in number, was positive for Trichuris as well as 
Ascaris. These cases were numbered 6, 9, 15, 18, 20, 29, 39, 
48, 60, 69, 72, and 81. Case 29 passed Ascaris in the stool be- 
fore admission to the hospital, and its feces were negative for. 
the ova when examined by us. 

Sueh data are, of course, only suggestive, but the cases are 
those that seemed to show symptoms sufficiently characteristic 
to justify the admitting physician in making a diagnosis of as- 
cariasis without waiting for the laboratory report. In some 
cases there was a history of the passage or vomiting of worms 
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before admisison, but not in all. Bearing on this are a few 
cases that came to our attention, where outside physicians had 
ordered heavy doses of santonin that had been administered 
without bringing about the expulsion of any worms, the ex- 
planation being very simple—there were no worms there to 
expel These cases were all negative for the ova on examina- 
tion by us. In proper hands, santonin is a safe drug, but we 
believe its administration for the purpose of making a thera- 
peutie diagnosis of ascariasis should be discouraged. Except 
for those rare, almost theoretical, cases where male worms only 
might be present, it is exceedingly likely that a laboratory diag- 
nosis could certainly be made in every case. Furthermore, we 
are growing to place less and less reliance on santonin in the 
treatment of ascariasis and recently one of us (Е. S. Н.) has 
undertaken a study of the action of oil of chenopodium in these 
infections with results that are, so far, quite satisfactory. 

We observed twenty-five cases that gave a history of having 
vomited or passed, or passed and vomited, ascarids before ad- 
mission to the hospital. None of these cases had received an- 
thelminthic treatment, so the occurrence cannot be attributed 
to the action of santonin. All of these cases underwent our 
series of examinations, and eight of them were found to be neg- 
ative for the ova of Ascarís. In other words it would appear 
that eight of the patients had purged themselves of their round- 
worm infections. We think it extremely likely, however, that 
they have contracted new infections of Ascaris since then. 

Four of these cases vomited the worms. Of these, two were 
negative and two positive on microscopical examination. 

Sixteen patients passed the worms, and of these, five were 
negative and four positive on microscopical examination. 

Five patients both vomited and passed worms. Оп micro- 
scopical examination one was negative and four were positive. 

In the hospital eight patients either vomited or passed 
worms. Of the four that vomited them, one was negative for 
the ova on microscopical examination, and one was found neg- 
ative out of the four that passed ascarids.: These are the two 
cases that were. missed microscopically and diagnosed in the 
ward. Unfortunately, the worms were not saved by the nurse, 
hence we are unable to state that they were males in extenua- 
tion of our failure to diagnose the infections in the laboratory. 
We might add in connection with these eight cases that some of 
the patients had received santonin and calomel, so that the ex- 
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pulsion of worms cannot be said to have been Spontaneous іп all 
cases, as was the ease with the others, | 

Ascaris, іп recent years, has been steadily losing its reputa- 
tion for harmlessness. Unfortunately, much of the evidence 
against it has been accumulated on the operating table and at 
autopsy. We now know it as a not infrequent cause of intes- 
tinal obstruction. Perforation of the intestine has been traced 
to it in some cases, and invasion of the bile ducts, the liver, and 
the appendix are not uncommon. More than one foreign phy- 
Sician we have known has received a shock during his early 
days in the Philippines by witnessing "vermiform movements” 
of an appendix he has been called upon to remove. Degorce(14) 
has recently reported the formation of calculi in the bile ducts 
about the eggs of Ascaris. 

A new phase of the mischievous activities of Ascaris hag re- 
cently been suggested as a result of the brilliant work of Stew- 
art and others on the life history of this nematode. It would 
be out of place here to go into details regarding the complex, 
devious, and seemingly anomalous deyelopmental cycle of this 
organism described by Stewart and apparently sustained by 
other workers. As we have said, Ascaris is a nomad and there 
seems at present no reason to doubt that in its larval stages 
Ascaris penetrates the intestinal wall, travels through the blood 
stream to the lung, remains there for a while, and ultimately 
regains the intestine via the trachea, mouth, and cesophagus. 

The thing that interests us most at this time is the possibility 
that in its peregrinations the worm, small as it is in this stage 
of its development, may cause serious trouble en route. This 
is a problem that is worth the most careful investigation, but 
it is a problem that it seems to us will be extremely difficult to 
handle on anatomical grounds alone. 

Several investigators have observed lung symptoms in exper- 
imental animals following the ingestion of developed Ascaris 
eggs and they are exceedingly suggestive. These observations, 
however, have not been confined to lower animals. Mosler (44) 
and Lutz(37) have reported the observation of symptoms refer- 
able to the lungs in human beings a few days after the inges- 
tion of the eggs of Ascaris. Lutz's experiment is of particular 
interest. He administered ripe eggs of Ascaris lumbricoides 
to а woman aged 32 years following which the woman suffered 
an unusually severe bronchitis accompanied by a slight remittent 
fever. $ . 
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Pantin ' reports ап incidence of 100 per cent Ascaris infections 
in Kien Province; China. She describes a “wormy” cough that 
is not uncommon in the more heavily infected, She has noted, 
further, that bronchitis in children is cured by doses of santonin 
and aperients without the use of expectorants. If such a con- 
nection could be established it would appear to indicate that 
this was not due to the migration of the larve through the 
lungs, for it is scarcely to be expected that this treatment would 
be effective in the lung stages. 

Ransom and Foster,(48) іп an exceedingly readable paper 
written shortly before the untimely death of Foster, have sum- 
marized the present knowledge of the life history of Ascaris. 
In the course of this paper (p. 93), they say: 

* * * [n addition to the likelihood that Ascaris infection will be 
found to be responsible for certain lung troubles in human beings, par- 
ticularly in children, it is quite likely that Ascaris has something to do , 
with many of the cases of lung disease in pigs. Large numbers of 
young pigs suffer and die from lung affections the causes of which have 
never been satisfactorily explained. Тһе symptoms shown by the experi- 
mentally infected pigs at the time of the invasion of the lungs by the 
„larvae are frequently exactly similar to those exhibited by pigs suffering 
from so-called “thumps,” a popular name for a serious condition of very 
common occurrence among pigs, and it is accordingly not improbable that 
Ascaris is an important factor in the production of "thumps," especially 

‘when it is considered how very commonly Ascaris occurs as a parasite 
‘of pigs. Though we can not yet form a true estimate of the actual impor- 
tance of Ascaris as а cause of lung disease it is evident that this parasite 
has capacities for harm not formerly suspected. Stewart’s very inter- 
esting discovery of the migration of the larvae through the lungs has 
therefore not only added materially to our knowledge of the life history 
of Ascaris, but also by opening up a new line of investigation in pathology 
is likely to Jead to a better understanding of the cause, prevention and 
' treatment of certain diseases of the lungs. ` 


. ' Qut of the one hundred children studied by us in this series, 
thirty-three were admitted to the hospital for treatment of 
diseases of the respiratory tract other than tuberculosis, in- 
fluenza, or pleurisy. The distribution of these cases is shown 
in Table 22. 
TABLE 22.—Respiratory diseases im the series. 


s Cases. 

Bronchitis р | 11 
Bronchopneumonia 12 
Lobar pneumonia : 9 
Asthma 1 
Total » { 33 


' Pantin, Mabel, Brit. Med. Journ. Sept. 14 (1918) 287. 
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This is rather a large proportion of diseases of a certain type 

, to occur among the admissions to a general medical service, but 

it is a fair index of the prevalence of respiratory diseases among 

Filipino children. All are exceedingly prevalent, and tubercu- 
losis is а veritable scourge in the country. 

We encountered twelve cases.of tuberculosis in our series. 
Six of these were diagnosed as tuberculosis of the peribronchial 
glands, and six as pulmonary tuberculosis. We do not wish, at 
this time, to be understood as attempting to explain tuberculosis 
in Filipino children as developing from early Ascaris infections; 
the time is not ripe for that. Mendoza-Guazon,(43) in her 
study of the autopsy findings in Filipino children under 5 years . 
of age, reports bronchopneumonia in 18 per cent of her cases, 

‚ апа lobar pneumonia in 8.6 per cent. Her tuberculosis find- 
ings were 8 per cent. She calls attention to the fact, which 
Musgrave and Sison have indicated, that among the Filipinos 
"infection among children probably is much below that in adults, 
because many die before the first year of life and no doubt 
before tuberculosis has been contracted or has developed to a 
degree sufficient for recognition." . 

Mendoza-Guazon also draws attention to the views of Rothe(49) 
and Dunn,(16) who believe that the respiratory tract is the 
usual entrance of tubercular infection in children. 

On the whole, however, it seems better not to carry pulmonary 
involvement in ascariasis beyond the pneumonias and bron- 
chitis until we have more definite knowledge than we now have. 
Furthermore, discussion on the basis of the incidence of pul- 
monary diseases in children in the United States can scarcely 
be said to promise much along these lines until we have more 
reliable data regarding the incidence and distribution of asca- 
riasis among the children of that country. 

With all deference to the fallacy of concomitant variations, it 
would seem worth while seriously to inquire into the possible 
relationship between diseases of the respiratory tract and early 
infestation with Ascaris among Filipino children. 

At the same time the situation presents interesting problems 
from the viewpoints of the parasitologist and the pathologist. 
Naturally, it occurs to the pathologist and clinician to inquire 

‚ how many larvz would be required to produce a definite, harmful 
reaction in the lungs. Apparently the lung stages of Ascaris 
do not exceed 2.5 millimeters in length. In other words they 
are exceedingly minute; but that, in itself, does not necessarily 
prove anything. Тһе capacity of these larval forms to work 
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injury in the lung would seem to us to depend upon one, or a 
combination, of three factors: 1, The number of infesting 
worms; 2, their physiology—that is to say, the character of the 
substances, if any, eliminated by them in the lung and the 
general nature of their life there; 3, foreign matter, such as 
bacteria from the intestinal tract possibly brought in by them. 
In the human host it will likely be somewhat difficult to ascertain 
these facts. 

In the feeding experiments carried out on lower animals in 
which lung symptoms such as pneumonia were seen to accom- 
pany the migration of the larval forms through the lungs, large 
numbers of eggs were administered in nearly every case and 
the resulting infections were, of course, correspondingly heavy. 
Furthermore, while fatal pneumonia is a frequent concomitant 
of early Ascaris infection in pigs, it must be remembered that 
the feeding habits of pigs are of a nature such as necessarily to 
bring about exceedingly heavy infections with any organism 
whose portal of entry is the alimentary tract. 

Do human beings aequire the massive single infections with 
Ascaris that attend the above circumstances? We are inclined to 
believe that they do not. It must be admitted that hundreds of 
ascarids have been found in the intestinal tracts of human beings 
in individual cases, but in these instances it seems to us that the 
total number represents the accumulation of many successive 
infections and not a single massive infection. "Therefore, it is 
to be supposed that the number of larval forms passing through 
the human lung at any given time is probably insufficient to 
give rise to serious trouble there as a result of purely mechanical 
irritation or injury to the tissues. If the observations of those 
who have reported pulmonary symptoms in man in the course 
of an early Ascaris infection are to be relied upon, we probably 
must seek the cause of the trouble in some other factor, and 
therein would seem to lie the basis of some interesting work for 
the future. 

This introduces, of course, the question of immunity in Ascaris 
infections, It is held by some writers that a degree of immunity 
develops following an initial infection. Тһе experiments of 
Yoshida(58) in connection with this are inconclusive, but cast 
doubt on the proposition. Yoshida quotes Stewart who claims 
to have immunized a rat by one infection with Ascaris larve. 
In a series of observations now being carried on by one of us 


ы 
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(Е. С. Н.) evidence is accumulating to show that immunity in 
man is, at least, not invariable. 

The physiology of Ascaris has been looked into by several in- 
vestigators, and much has been brought out that may be interest- 
ing in connection with the foregoing. Schwartz,(50) who has 
recently made an investigation into the nature of certain hzemo- 
toxic substances in Ascaris, has reviewed the work of some of 
the other investigators. Hall(26) quotes Garin as stating that 
the nematodes of the digestive tract live in all cases at the 
expense of the wall of the intestine and not on the food to be 
found in the lumen of the gut. Ozyuris and Ascaris, he says, 
live on epithelial cells, and Ancylostoma and Trichuris on blood. 
The nature of the attack on the tissues by hookworms, he states, 
is mechanical; that of Trichuris is chemical. Crowell and Ham- 
mack cite the case of Albert and Mendoza(3) where a toxic 
action was attributed to Ascaris. They also cite Flury(19) who 
experimented on Ascaris recovered from the intestine of the 
horse and the pig.’ 

Flury succeeded in demonstrating volatile aldehydes of fatty 
acids; free valerianic, butyric, and other acids; alcohols and 
esters in the body substances and excretions of his ascarids. He 
was led to the belief that irritation of the intestinal mucosa 
and the nervous and other clinical symptoms of ascariasis could 
be attributed to these substances. 

Haughwout(27) cites Gibson who believes that Ascaris may 
produce an antivitamine or growth-inhibiting substance. He 
quotes Gibson as follows: ® 


The existence of an anti-vitamine or at least of growth inhibiting 
substances formed by ascarids is suggested by an observation which I 
made in connection with some milk feeding experiments with puppies. ` 
In a series of five young puppies fed on cows’ milk growth stopped in 
four of the animals when 44 days old. Following the administration of 
an efficient vermifuge, there resulted the passage of many ascarids from 
the four dogs in which growth had ceased. Growth was immediately 
reéstablished. . 


By kind permission of Professor Gibson and his collaborator, 
Dr. Isabelo Concepcion, we reproduce the growth chart of the 
above-mentioned dogs (fig. 1). 


*Ascaris suum or А. suilla, of the pig, is morphologically indistin- 
guishable from A. lumbricoides of man, and these species are looked upon 
as identical by many helminthologists. . А 
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Days of the experiment. 


5 
Ei 


Body welght in grams. 


Fie. 1. Growth curves for dogs fed on fresh and autoclaved milk. Note the falling off of 
growth between the twenty-seventh and the thirty-first day. Note also that dog 2, 
which was not infected with Ascaris, continued to grow at about the normal rate. 


The paper of Schwartz represents the most recent contribution 


о this subject that is accessible to us. Among the other eon- 


clusions he has drawn from his experiments are the following: 


The failure to demonstrate hemolytic principles in the excretions of the 
worms when kept in vitro appears to favor the view that hemotoxic sub- 
stances of ascaris partake of the natufe of endotoxins. There is also 
to be considered the possibility that the death of a worm in the intestine 
may be followed by a rapid disintegration of its tissues and the liberation 
of toxic substances before it passes out of the body of the host. Tallquist, 
in fact, has shown that in the case of another parasite (Dibothriocephalus 
latus) that the toxic substances are liberated only when the worm disin- 
tegrates, which affords a possible explanation why Dibothriocephalus some- 
times produces no ill effects on its host, whereas in other instances a 
severe anemia is present. The fact that in some cases human beings and 
other animals infested with ascarids remain in apparent good health 
while in other cases they show evidences of suffering from such infesta- 
tion may perhaps be explained in much the same way as the differences 
observed in eases of infestation with Dibothriocephalus. 


Further on Schwartz adds: 


The above observations [evidence as to the mechanical attack of Ascaris 
upon the mucosa and the ingestion of blood], coupled with the presence 
of oxyhemoglobin in the worms, a substance which apparently is constantly 
being excreted by the parasites (to judge from their behavior in vitro) 
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and which consequently must be as constantly renewed, appear to favor 

the view that Ascaris probably supplements its food intake by sucking blood 

from time to time * * *, . In this connection it is interesting to observe" 
that coincident with the disappearance of oxyhemoglobin from the worms 

іт vitro they become sluggish, and that their existence after the complete 

elimination of this substance is very brief, 

Schwartz's paper should be consulted by those who are in- 
terested in the details of the work that has led him to these 
conclusions. 

We feel compelled to end our discussion of Ascaris at this point 
with the comment that another feature presented by the pos- 
sibility of lung involvement in ascariasis will be the difficulty of 
diagnosis. Naturally, stool examinations in these early cases 
will prove nothing one way or another. This presents another 
problem to the laboratory man. From the foregoing data re- ' 
garding the physico-chemical phenomena attending Ascaris in- 
fection it seems to be suggested that the reactions of the blood 
may prove to be a promising line of attack. It may develop 
that the differential blood count may show something charac- 
teristic during the lung stages of Ascaris development. Some- . 
thing may even be done with sero-diagnosis. Already something 
has been done along the latter line in helminthal infections, 
notably in precipitin reactions and complement deviation in 
echinococcus infection and the complement deviation in parago- 
nomiasis. 'The work of J. G. Thomson(52) on the complement 
fixation in malaria is another instance of the promise of such 
work in connection with the animal parasites. 

Hookworm.—Only twelve infections with hookworm occurred . 
in this series. Тһе parasite occurred alone in but one case. 
In four cases it appeared accompanied by Trichuris, while Tri- 
churis and Ascaris were its companions in seven cases. Only 
one of these infections appeared in a child below 7 years of 
age. That was сазе 23, а girl 3 years old. Seven cases oc- 
curred in children residing in Manila, or 9 per cent of those 
living in the city who were in the series; and five cases, or 
21.7 per cent, occurred in children from the provinces. That 
is to say, the incidence of hookworm infection was more than 
twice as high in provincial as it was in urban children. The 
probable reasons for this are so obvious as to make it unneces- 
sary to diseuss them here. 

Both Necator and Ancylostoma are found in the Philippine 
Islands. Their incidence and the phenomena accompanying 
hookworm infection in general have been studied and reported 
upon by competent observers. There has been found to be not 
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a little difference in the degree of incidence in various localities. 
These differences seem to be quite explainable on the basis of 
local conditions. For instance, in Cagayan Valley, Willets 
found an incidence of hookworm infection in children under 1 
year of 5 per cent, with a steady increase with age until an in- 
cidence of 62.22 per cent is recorded by him for children between 
the ages of 10 and 14 years. This, Willets believes, is due to 
conditions in the tobacco fields that are peculiarly favorable to 
the development of the larva. We are inclined to suspect that 
a large proportion of the infections in children under 1 year and 
in children residing in the city of Manila are orally contracted. 
“Ground itch” is frequently reported in our out-door dispensary 
service, but we are reluctant at this time to attribute more than 
a small proportion of the cases to hookworm invasion. Garcia 
reports an incidence of 14.28 per cent in his series of Cebu 
children; Garrison and Llamas report 11 per cent in children. 
These figures group rather closely around our figure of 12 per 
cent. 

The general impression in the Philippines among physicians 
and laboratory workers is that the hookworm is not nearly so 
dangerous a parasite to the Filipinos as it is to other people. 
We are not yet convinced of the entire truth of that impression; 
but, at the same time, we do not consider this series justifies 
us in arguing the point at present. Apparently the incidence' 
of hookworm is greater in adults than it is in children. Аз ап 
instance of this, one of из, (29) in а recent study of nine cases of 
dysentery in adult Filipinos, found the ova of Ancylostoma 
duodenale in six of them, which is in harmony with his routine 
observations. $ 

Many of these infections аге exceedingly light and аге diag- 
nosed only on centrifugation, while others are so heavy as to 
yield a diagnosis on direct examination of the feces. We are 
quite willing to admit that in а large proportion of cases in 
children and adults the symptoms are exceedingly mild, but 
we have seen cases in Filipinos that in every way presented the 
picture characteristie of severe hookworm infection. 

This modification of the symptoms in Filipinos has been ex- 
plained in two ways. Gomez,(?4) who made a clinical study of 
hookworm infection in the Philippines, doubts that it can be ` 
explained on the basis of racial immunity. He inclines to the 
belief that a prevailing lightness of infection is the determining 
factor. Other observers adopt the suggestion made by Stiles 
and others that racial immunity may exist. In this connection 
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it is interesting to note the behavior of filarial infections іп 
Filipinos. The parasite is very frequently found in some parts 
of the Southern Islands, but symptoms such as chyluria and 
elephantiasis are so rare as to attract considerable attention 
when they occur. Furthermore, in Filipinos as in many other 
Malayan peoples the larval forms show no diurnal periodicity, 
but usually may be detected in the blood throughout the twenty- 
four hours, | 

Perhaps the answer to these questions could be found were 
we able to turn back the pages of the Book of Time and discover 
when the Filipinos or their ultimate ancestors first became in- 
fected with nematodes. We are rather inclined to regard these 
strange phenomena as indicative of a high degree of adaptation 
between certain nematodes and that congeries of people spoken 
of as the Filipino people. In that event we should expect that 
the association of the hookworm, Filaria, and their Philippine 
hosts had dated back to very remote times. If it were possible 
approximately to fix the date of entrance into the Philippine 
Islands of the New World hookworm, we might derive some in- 
teresting data from a comparative study of the clinical manifes- 
tations accompanying infections with Necator and Ancylostoma. 

It seems worth while to mention only one of our cases of 
hookworm infection, and we leave it to our readers to extract 
such information from our tables as may interest them. 

This was the case of a girl (No. 26), 13 years old, from Batangas Prov- 
ince. Her stool was positive for “Blastocystis,” Spirocheta eurygyrata, 
Trichomonas, and hookworm. When her feces were first examined on 
August 27, hookworm ova were found in considerable numbers on ihe first 
fresh preparation that was made. 

The clinical diagnosis was hysteria, ancylostomiasis, and ascariasis. We 
never discovered any evidence of Ascaris infection. The child was stunted 
as to growth and showed no signs of puberty. Mentally she seemed bright 
enough, but she was morbid and melancholic at times and when some 
little attention was shown her she, to use the expression of one of the 
physicians on the ward, became “very sentimental.” After admission it 
was noted that the child, who complained of pain in the upper abdomen that 
had persisted for five years, was pale and jaundiced. The total erythrocyte 
count was 3,280,000, and the hemoglobin 60 per cent. There were 12 per 
cent eosinophilic leucocytes. Polymorphonuclear neutrophiles numbered 
59 per cent, lymphocytes 28 per cent, and large mononuclears 1 per cent. 
Roentgen-ray examination gave no evidence of gall-bladder trouble or 
peptic ulcer, and the feces were negative for occult blood. 

The patient suffered acute pain in the epigastrium of such severity 
that it was found necessary to administer morphine. Chenopodium treat- 
ment was started, but on September 19 the patient was still suffering 
severe pain notwithstanding that chenopodium had been given twice. 
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However, repeated concentration of the stools which by this time were 
dark and very hard in consistence, failed to reveal any more hookworm 
ova. The hysterical symptoms abated somewhat, but the pain in the abdo- 
men continued to recur periodically, and the patient was eventually taken 
from the hospital by her relatives against our advice. 

We cite this case as illustrating the possibilities of hookworm 
` infection in Filipino children. We feel that it is unwise to be 
misled into a false sense of security by the stress that has been 
laid in the past on the apparent modification of hookworm symp- 
toms in the Filipino. Aside from cases of this kind it seems 
worth while to repeat the statements of two ‘of the earlier 
workers in the Philippines. Саггіѕоп (21) says: 

Whether or not the explanation of this apparent rarity of clinical 
symptoms in hookworm infection among the Filipinos is а racial immunity 
on the part of the people to the toxins secreted by the worms, * * * 
the fact that severe clinical maniféstations of uncinariasis are rare in 
the Philippines materially alters the problem which is presented. Instead 
of producing an acute condition * * * it would appear that in the Phil- 
ippines hookworm infections play а part more nearly resembling that of the 
other common intestinal worms to which no definite pathology or severe: 


symptomatology is usually attributed. 

Cole,(8) who studied the problem in native scout soldiers, 
regards the hook worm as a real menace in much the same sense 
as we regard it. He says: | 

Everyone suffering from uncinariasis, although it may be mild, is more 
susceptible to other diseases and having contracted a complicating disease, 
is more severely ‘attacked because of his weakened condition and also 
his period of illness is necessarily longer. 

In closing. our discussion of hookworm infection, and because 
it has a direct bearing on parasitism in young children, we wish 
to allude briefly to the statement of Howard,(32) who has re- 
ported the finding of hooktvorm ova in the fzces of a child 14 
days old. Тһе mother was infected and showed the usual symp- 
toms of hookworm disease. She gave a history of ground-itch 
during pregnancy. Howard points out that if infected at the 
time of birth the infant could not show ova in the stool sooner 
than the end of the fourth week after its birth. Consequently, 
he reasons, ova found in the feces. before the end of the fourth 
week must result from prenatal infection. He reports cases he 
saw in Ceylon in 1916 in which “the apparent clinical manifesta- 
tions were out of proportion to the degree of infection and 
the length of time these children could have had the disease 
had they acquired it in the usual way and post-natally.” 

In this connection it may be mentioned that a case of prenatal 
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infection with bilharzia was recorded in Egypt in 1905. This 
suggests an interesting line of inquiry in favorable localities 
such as Cagayan Valley, where the incidence of hookworm in- 
fection is high. 

Oxyuris vermicularis.—This parasite was encountered once 
only in our series, through the discovery of one of the ova in 
a centrifuged specimen of the stool Garrison and Llamas 
report it in 1.38 per cent of the children they examined, and 
Garcia in 0.17 per cent of his series of Cebu children. Other 
investigators have reported its occurrence in small numbers 
from various parts of the Philippines. We are of the opinion 
that it is slightly more common among the American children in 
Manila and the vicinity. Our case came from Cavite Province. 

These figures apparently indicate that Oxyuris occurs infre- 
quently in Filipino children. Hówever, the methods of exam- 
ination used in this series do not favor the detection of Oxyuris 
infections, and other means must be employed if the incidence 
of this parasite is to be determined. Dr. Luis Guerrero, of 
Manila, who has had a wide experience in treating parasitism 
in children assures us that Oxyuris is very frequently encountered 
not only in Filipino children, but in adults as well. 

At the beginning of this study there were two points upon 
which we were especially anxious to secure information. They 
were included in the cases of dysentery and those suffering from 
disorders of the nervous system. At the conclusion of our work 
we find ourselves just as well informed as we were at the begin- 
ning and no better. 

There is little to be found on study of our cases of ileocolitis 
that is suggestive of any immediate influence exerted by animal 
parasites on the course of ileocolitis in children. Тһе only crumb 
of comfort is afforded by the fact that but one of the six cases 
that was free from helminthal infection died of the disease. It 
is left to the surmise of the reader just what influence, as regards 
the lowering of the vitality of the child before the onset of the 
disease, was exerted by protozoal and helminthal infections. We 
prefer not to touch upon it at this time. 

The other point was suggested by the paper of Plantier(47) 
on spasmophilia and intoxication as factors in epilepsy. Plan- 
tier has stated that in eliminating the causes for spasmophilia 
in epilepsy it is wise not to be too hasty in ascribing it to heredity 
or diagnosing it as essential epilepsy. He states his belief that 


*Trop. Dis, Bull. 12 (1918) 184. 
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a continuous abnormal excitation may be iransmitted to the 
motor neurons from foreign bodies, sequestre, calculi, helminths, 
and so forth. Не believes this maintains a kind of tetanization 
of the hyperactive motor nerve cell of which the partial or 
complete epileptic seizure is the result. He adds that a super- 
posed toxic action has a tendency to hasten or intensify this. 

This looked promising, but unfortunately only one case of epi- 
lepsy occurred in the series. That was case 65, female, 10 years 
old, showing a marked flattening of the skull over the occipital 
region. Dr. Elias Domingo, of the department of psychiatry 
of San Lazaro Hospital, to whom the case was referred, gave it 
as his opinion that in addition to symptoms of marked mental 
deficiency the child was suffering from essential epilepsy. Тһе 
child was infected with “Blastocystis,” Spirochxta eurygyrata, 
Trichuris, Ascaris, and hookwotm. It was necessary to transfer 
her to the psychiatric ward at San Lazaro, so we were unable 
to observe the effects of anthelminthic treatment on her. 

Case 60 was admitted for chorea. She was infected with 
Ascaris and Trichuris. She seemed less restless after the ad- 
ministration of an effective dose of santonin, but she was dis- 
charged before we could observe any marked change in her 


condition. 
DISCUSSION 


The great factor with which to reckon here and the one that 
sets all schemes of sanitation agog is the total lack of apprecia- 
tion by children, the world over, of the most elementary prin- 
ciples of sanitation and personal hygiene. In this respect the 
Filipino child is no better and no worse than the child of any 
other race. With him as with the others if there is an obscure 
and unlikely means of contracting infection with any given or- 
ganism, he is exceedingly likely to find it. Тһе fact that 100 
per cent of a small group of children have been found to harbor 
parasites of one kind or another does not in the least constitute 
ап indictment of the modern principles of hygiene and sanita- 
tion. It, however, calls for redoubled efforts to clean things up 
and keep them clean. More than that, it calls for the strength- 
ening of the one weak link in the chain—a closer attention to 
household hygiene—a task of such formidable proportions in the 
Tropics and the Far East in general as to seem practically an 
impossibility. 

One can picture the extent of the “clean-up” process that 
would be required to purge a community of Trichuris alone, a 
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job that would make the hookworm campaign seem like child's 
play in some respects; for, to begin with, we have no treatment 
of proved efficacy against Trichuris, and the eggs of the organism 
will remain viable for five years. Nematode infections are prob- 
ably more or less self-limited, and it is likely that in the lapse 
_ of time the original race would die out, a given host would be 
purged of his infection and everything would be serene for the 
patient. The eggs, however, may have five years to live. Fur- 
thermore, our observations over a period of years confirm us 
in the belief that the supply of worms in the intestine is kept 
pretty constant, and that reinfection with new and vigorous 
strains occurs with regrettable frequency. With the helminths 
we have met in this series, with the exception of Oxyuris, auto- 
infection fortunately does not have to be considered. 
|. With the protozoa the proposition is a little different. The 
life cycles of the species inhabiting the intestinal tract are not 
perfectly known except that the question of intermediate hosts 
and exogenous development seem not to be regulating factors. 
Forms such as Coccidium, Eimeria, and Isospora, which, of 


course, did not occur in this series, require at least a number of - 


hours for sporozoite development before they become infective,. 
but their cysts are extraordinarily resistant to unfavorable en- 
vironmental conditions—much more so than the cysts of the 
flagellates and intestinal amebe. Cysts of the latter are prob- 
ably infective as soon as they leave the intestine, and it seems 
probable that in a large proportion of cases they represent reju- 

` venated strains of the organism, imbued with all the vitality 
and potentiality for harm which characterized the strains that 
originally infested the host. 

In groups of people confirmed in the habit of feeding them- 
selves with their fingers and whose habits at stool are not above 
reproach, one is left to speculate as to how many cases are truly 
chronic and how many represent the working out of a vicious 
circle that includes the mouth and anus of a single individual. 

Dobell and Stevenson (15) have cited cases of Entamebda histo- 
lytica, infection running courses of from sixteen to thirty-four 
years. But there we have a tissue parasite that in the normal 
course of events passes very little of its time in the lumen of 
the intestine and of whose conduct in the tissue we have only 
imperfect knowledge. Matthews(39) cites a case of Entamoba 
coli infection that seems to have been limited to about one year, 
but he also cites James' ease (in а negro) that ran six years; 
but there the factor of auto-infection obtrudes itself. 
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It seems not unlikely that, barring auto- or reinfection, the 
general run: of lumen-dwelling parasites will seek new hosts and 
leave the original host in the course of a few years at the most. 
As for the tissue-dwelling parasites, we shall know better when 
we have means of ascertaining how they maintain their vitality 
over these long periods of time-—just as we are seeking the solu- 
tion of the same problem with regard to the trypanosomes and the 
parasite of malaria. With Entameba histolytica, autogamy may 
occur periodically and solve the problem. Іп Balantidium coli we 
have a much more highly organized protozoón and one in which 
there is evidence of conjugation which, when it is fully worked 
out, may not be dissimilar to the process that has been so fully 
described in Paramecium by Calkins and Cull. The conditions 
for conjugation would not seem to be especially favorable in the 
tissues, but in view of the extreme chronicity of Balantidium 
infections and the high type of the organism, and the fact that 
evidence of conjugation has never been observed in the tissues, 
it has long been the opinion of the senior author that endomixis 
may occur and be the means by which the virulence of the or- 
ganism is maintained. It is considered good form to regard 
protozoal infections as being especially virulent in children and 
young animals. In a general sense this is probably true, but 
the impressions we have gained, not only in connection with 
this series, but also from past observations, regarding Enta- 
mæba histolytica and Balantidium coli in connection with 
children, incline us to the belief that certain things have been 
overlooked in the past. i 

These are some of the biological factors involved, but the main 
factor of practical application would seem to lie in the personal 
equation—a purely social element. The public schools, visiting 
nurses, and physicians in Government and private practice will 
have to shoulder the responsibility in dealing with this very 
' real mẹnace—subtle no less than real. Work along the lines 
of general sanitation should be pushed with renewed vigor, but 
the keynote lies in the application of the principles of personal 
and household sanitation and hygiene that are apt to elude the 
sanitary inspectors. That means an educational campaign, vig- 
orous and long-sustained. Work of this kind has been under- 
taken more or less successfully against hookworm and malaria, 
but it should be stretched to. include everything else. It might 
be remarked that almost every parasite carries its own little 
individual problem in relation to transmission. 

Epigrammatically expressed, we might regard the presence 
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of protozoan parasites as an expression of an immediate filth, 
where helminth infection possibly presents an index of a more 
remote and diffuse filth which is all the harder to deal with from 
the sanitary viewpoint. 

Transmission.—Protozoan diseases of the intestine for the most 
part are cyst-borne. We express ourselves with this reservation 
for the reason that the problem attending-encystation and the 
transmission of parasites of the trichomonad group is still un- 
settled in so far as the forms infesting man are concerned. Cysts 
may be carried by various means—food, water, flies, and, if the - 
whole truth were known, probably by a fairly wide range of 
arthropod vectors. Аз а vehicle for the conveyance of protozoal 
diseases, with the possible exception of the species included in 
the group of “coccidia,’’ dust is probably a negligible factor, 
for the cysts of the entameebz and probably the general run of 
intestinal flagellates are poorly adapted to resist desiccation, a 
fact that has been well established in the case of Entameba 
histolytica. It is to this that we attribute, in a large degree, 
the preponderance of helminthal over protozoal infections in 
this series. The cysts of E. histolytica are quickly killed by 
drying, which may explain in part the low incidence of entame- 
biasis in children. But, again, there seems little reason to be- 
lieve that the cysts of other intestinal protozoa, with the excep- 
tion of those mentioned, would behave very much differently. 

We have regarded Giardia as rather а rare parasite in Manila 
and were somewhat surprised at its incidence in this series. 
However, we have no basis for forming an opinion as to whether 
or not there is a tendency to a rise in the incidence. A large 
proportion of the cases of Giardia infection seen by the senior 
author during the past few years he has been able to trace 
to Chinese gardeners and, in some cases, to China. Whether 
rodents are responsible for any of the incidence in the Philip- 
pines we cannot say. Тһе senior author has found very few · 
Giardia infections in Manila rats. 

We have already spoken of the rarity of infections with Ba- 
lantidium coli among children. The problem seems to be some- 
what similar to that presented by Entameba histolytica, but 
certain conditions applicable to Balantidium would appear to 
lend support to our belief that some physiologic factor inherent in 
children operates to limit infections in them with the obligatory 
protozoan tissue parasites. 

Walker (53) seems to have established pretty definitely the 
identity of the balantidia of the pig and of man, and among ` 
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other important points he has made is that which establishes 
the domestic pig as the chief source of human infections with 
Balantidium in the Philippine Islands. Furthermore. he has 
shown that a large proportion of the pigs in and about Manila 
(and there are many of them) are parasitized with Dalantidium 
and are constantly passing the encysted forms of the parasite in 
their fæces. Encysted forms rarely occur in human faces. The 
senior author confesses never to have seen encysted Balantidium 
in human feces; but Walker was fortunate enough to find them 
in one or two of his cases, which would appear to be added 
proof that Balantidium is not yet completely adapted to man 
and that the pig is, perforce, the main source of the infection. 

We cannot be absolutely certain that none of our children 
were infected with Balantidium; but, from the thoroughness 
with which our examinations were made, we think it unlikely 
that we missed any cases. Latency, however, is a prominent 
feature of Balantidium infections, and the parasites may be 
absent from the stools over long periods of time during which 
there will be a total absence of symptoms. Walker says this 
latency in man is due chiefly to the fact that the patient, al- 
though parasitized, is not infected with the parasite, but in part 
to the chronicity of the ulcerative process in infected cases. 

In a measure, the problem of infections with Balantidium is 
tied up with that of Ascaris; for, granting that Ascaris suum 
is identical with Ascaris lumbricoides, we may assume that the 
pig may serve as a source of infection with both organisms. 
That being the case, why do children whose daily life brings 
them into frequent contact with the ground that has been tra- 
versed by pigs, and often in more or less intimate contact with 
the pigs themselves, contract Ascaris infections and escape in- 
fections with Balantidium ? 

Of the helminths occurring in our series only one, Oxyuris 
(and that occurred in a solitary instance), is capable of direct 
transmission or auto-infection. Hookworms have in the past 
been thought to have a comparatively limited existence in their 
passage between hosts, but recent observations raise a doubt 
on this point. Ascaris and Trichuris ova are known to be long- 
lived and resistant to unfavorable conditions, and it seems likely 
that many cases are picked up by the children when they play 
about the dusty streets and roads. Carriage by flies has been 
proved, but we doubt if this is an important factor with the 
childyen—there are too many other better and more “convenient” 
opportunities. 
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Commes(9) has reported some interesting observations from 
Africa which might apply in the rural districts of the Philip- 
pines. He has written of the frequency of helminthal infections 
of natives and Europeans at Bamako, Upper Senegal The 
source of these infections, he believes, may be traced to the 
drinking water taken from the Niger. He has made periodical 
examinations of the deposit resulting from the addition of alum 
to 10 liters of river water and has found microscopically, after 
centrifugation, the ova of Trichuris, Ascaris, and Ancylostoma. 
He has found that the Trichuris eggs occur in greatest abun- 
dance іп the dry season and those of Ascaris during the winter 
months. The ova of Ancylostoma show no seasonal variation. 

Dogs abound in and about Manila to the extent that they 
constitute а real nuisance at times, but notwithstanding this 
they do not appear to figure as important factors in the spread 
of helminthal diseases. Mendoza-Guazon, in her paper describing 
the only case of human infection with Dipylidium caninum 
recorded in the Philippines, explains this on the ground that 
Filipino children of the lower classes are not fond of playing 
with dogs and cats as are the children of other races, and are 
usually kept out of the reach of these animals in their infancy. 
As regards people of the tribes that eat dog meat, she adds 
that the hair of the dog is singed before the skin is removed. 

In his study of the intestinal worms of dogs in the Phil- 
ippine Islands, Wharton(54) reported these findings in dogs 
obtained from the public pound in Manila: 

Nome БЫШ 


Dogs examined. 118 


Dogs infected... 115 97.45 
Hookworms (Ancylostoma caninum)... 114. 96.61 
Toxascaris limbata........... Е 8 6.77 
Gnathostoma зринрегат 8 6.77 
Spiroptera sanguinolenta.. 7 5.92 
Dipylidium caninum... 55 46.56 
Dibothriocephalus sp.... 7 5.92 

Total infections... sss 199 — 168.55 


At least two of the above are under suspicion as being capable 
of infesting man. Dipylidium has already been reported by 
Mendoza-Guazon, and Hall(25) has reported a case of human 
infestation with Toxascaris limbata in Michigan, Т). S. А. 

Both Wharton and Mendoza-Guazon comment on the well- 
known rarity of cestode infection in the Orient, and Wharton 
- adds that he has never discovered infestation with any tape- 
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worms of the family Tæniidæ in either a dog or a cat in the 
Philippines. 

Wharton, however, speaks of several cases of larval infec- 
tions of man with Echinococcus granulosus, but has no authentic 
report of the finding of an adult in the Philippine Islands. He 
accounts for the absence of tzenia forms that are found in dogs 
by the lack of suitable intermediate hosts—rabbits and sheep. 

The question of infant feeding has engaged the attention of 
medical men since the early days of American occupation, and 
it is still а difficult problem. Ли Manila, much good has been 
aecomplished by the free milk depot of the Gota de Leche, but 
it can provide for only a small proportion of the infant popula- 
tion of the city. The prevalence of rinderpest is responsible 
in a large degree for the difficulty experienced in getting fresh 
milk for infant feeding. Musgrave and Richmond(46) quote 
Carter as pointing out that even when fresh milk is obtained, 
it is frequently improperly diluted or contaminated by the use 
of water from an impure source, giving rise to intestinal dis- 
orders and malnutrition which are rapidly fatal. 

Musgrave and Richmond state that breast feeding is probably 
attempted in almost every case, but the percentage of exclu- 
sively breast-fed children certainly is smaller than in many 
other countries. This is largely attributable to the lack of suf- 
ficient and proper food for the mother. They add (p. 864): 


The conditions which have been outlined and many others, bring about 
the necessity of instituting artificial food for breast milk in infant feeding 
to an extent, and at an age of the infant, probably not surpassed. if it 
is equaled in any other country. 


This naturally leads to a nondescript diet for a large number 
of children and the menu soon includes а large variety of home- 
made preparations—rice sticks, potatoes, bananas and other 
fruits are given at an early age, and sometimes meat is given 
to the child before the eruption of the temporary teeth. Boluses 
of meat have been found in the stomachs of such children at 
autopsy. The character and percentage of diluents are also 
heavy contributing factors. Such things, of course, are in them- 
selves bad for the children, but the parasitologist who has seen 
the manner in which this food is prepared and handled looks 
upon it mainly as the vehicle for the conveyance of parasites. 

Another aspect of the problem is presented by MeLaughlin 
and Andrews(41) in their studies on infant mortality. They 
вау: 
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* * * In the Philippines the mortality is greatest among breast-fed 
children, possibly because of the poor quality of the mother’s. milk * ^ * *. 

It seems probable that there is an intimate relation between beriberi 
of infants and a mother’s milk poor in quality and lacking certain neces- 
sary elements which are not included in the mother’s dietary.” At first 
glance it might seem advisable to supplant breast feeding by artificial, 
but under existing conditions this would Ъе a blunder. The children 
saved from beriberi would be sacrificed to enterie diseases. That small 
part of our infant population which is artificially fed furnishes 65 per 
cent of the deaths from enteric diseases, and the breast-fed, much the 
larger part of the population, furnishes but 35 per cent of the infant 
mortality from this cause; so that even in Manila, breast-feeding of 
infants exerts а deterrent influence upon the mortality from gastrointes- 
tinal diseases. 


This presents, in a few words, the rather embarrassing di- 
lemma that confronts the Filipino child. It must be said, 
however, that discoveries made in connection with infantile beri- 
beri since the above was written have helped in a measure to 
obviate much of the danger from that source. 

With a view to remedying the situation presented by the lack 
of fresh milk, Heiser(30) started experiments on the breeding 
of а hardy variety of milk goats during his period of duty in 
the Philippines. Тһе idea was not developed, however, 

Without for an instant denying that breast-fed children and 
those fed on properly prepared artificial food will escape intes- 
tinal diseases of bacterial origin in a large proportion of in- 
Stances, we believe these measures limit infections with the 
animal parasites to а lesser degree, and this conclusion is not 
based on the present study alone, but on a much more extended 
séries of general observations extending over a considerable 
period of time. 


SUMMARY. 


One hundred sick Filipino children have been studied with 
regard to intestinal parasitism. Of the total number 92 per 
cent were found to be infested with one or more parasites. 
Under 1 year the incidence was 66.6 per cent; between the first 
and second years, 73.6 per cent. АП the children between the 
ages of 2 and 13 years were found to be parasitized. 

The earliest case of parasitism was encountered in a child 7 
months old. 

We have not considered the matter of treatment of these cases 
in this duc 


? MeLaughlin and Andrews wrote in 1910. 
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Multiple parasitism has been a complicating factor, and the 
need is shown for the study of the specific symptoms, if any, 
produced by the individual parasites. This should be done 
with strict regard to the race involved, for there is a lack of 
uniformity of action produced by parasites in the different 
races. 

No protozoón of proved pathogenicity has been encountered 
in the series. Nearly all the protozoan infections were moder- 
ate. The absence of obligatory tissue parasites from this series 
аз well аз their rarity in children of the Filipinos is regarded 
as having some significance. It is suggested that an apparent 
immunity of children to forms such as Entameba histolytica 
and Balantidium may have a physiological basis in the child. 

The incidence of infections with Spirocheta eurygyrata was 
high (61 per cent); and, although no significant phenomena 
are recorded, it is suggested that further investigation of this 
parasite is called for. 

Our experience coincides with that of numerous other workers 
who have failed to record any definite train of symptoms that 
can be attributed to intestinal parasites other than those that 
are specifically pathogenic. Several patients that were not para- 
sitized at the time they came under our observation presented 
symptoms that might easily be attributed to parasites. At the 
same time, concomitant infestation with Trichuris and Ascaris 
is accompanied by a train of symptoms referable to the digestive 
tract that present an almost characteristic picture. In several 
of these cases the clinician gave a diagnosis of ascariasis that 
was later confirmed by the finding of the ova of Ascaris and Tri- 
churis in the feces. 

No data were secured that would aid in determining a possible 
influence of parasitism on the mental development of any of 
the children studied, and very little information was collected 
that was suggestive as to effects on the nervous system. The 
methods employed with regard to these two factors we do not 
consider adequate, however. 

Study of our cases of ileocolitis, likewise, has failed to yield 
anything satisfactory concerning the influence of parasitism on 
the incidence or course of ileocolitis. 

Infections with Trichuris and Ascaris we regard as offering 
a serious problem in pediatrics. The combination of the two 
helminths is one that is especially serious in as much as the 
entire alimentary tract is involved. 

Children occasionally purge themselves of Ascaris infections, 
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particularly if they are complicated by Trichuris infection. 
This occurs through vomiting or defecation of the worms, or 
both. : Ж 

Helminthal infections were restricted to the Nematoda. No 
infections with either Cestoda or Trematoda were encountered. 

Respiratory diseases other than tuberculosis, influenza, and 
pleurisy were met in 33 per cent of the children studied, and in 
this connection attention is drawn to the recent work of Stew- 
art and others on the life history of Ascaris, it being suggested 
that the lung stages of the worm may be responsible for much 
of the respiratory disease among Filipino children. "The dif- 
ficulty of diagnosing these cases is pointed out. 

It is planned to study the fzeces of a series of children admitted 
to the hospital for treatment of respiratory diseases (other than 
tuberculosis and influenza). Those children who, on admission, 
are found to harbor Ascaris will be rejected from the series. 
The stools of the others will be followed for several weeks to 
discover if the ova appear in the feces following the pulmonary 
trouble. Such evidence while not absolutely convincing will, 
nevertheless, be highly suggestive. 

Infection with hookworm was found in 12 per cent of the 
series. Only one severe case is recorded, but it is suggested 
that the traditional mildness of hookworm disease among the 
Filipinos should not bring about a false sense of security with 
regard to it. 

А comparative study of the clinical symptoms attending in- 
fections with Necator and Ancylostoma is suggested with a 
view to discovering if one is more harmful than the other. 

It is also suggested that there should be a reéxamination of 
the evidence regarding eosinophilia in all the helminthiases. 

Sanitary conditions are a heavy factor in the infection of 
children, but the weak link lies in the failure to educate mothers 
in the principles of domestic hygiene. A given city may be 

“clean” to educated people but insanitary with respect to the 
child. Campaigns through the schools, visiting nurses, and phy- 
sicians should be instituted and maintained. 

Parasitism starts coincidentally with bottle or artificial feed- 
ing and even breast-fed children do not escape in all cases. 

Domestic animals such as dogs and cats apparently are not 
an important factor in the spread of parasitism among Filipino 
children, so far as our present knowledge goes. 

We believe that intestinal parasitism, both directly and indi- 
rectly, contributes heavily toward the high death rate in young 


. 
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Filipino children. While general sanitary conditions are largely 
responsible for this, still we believe that so far as the children 
are concerned the problem is one of education of the masses in 
the simpler principles of domestic hygiene. This will be a 
formidable task, but it is one on which the Government may 
with profit expend large sums of money. It calls for the devel- 
opment of the principles of parasitism and preventive medicine 
on a particularly high plane in the Philippine Islands where para- 
sitic infestations are more common probably than in any other 
country from which there are records. | 

Епаойтах nana and Dientameba fragilis are reported for 
the first time from the Philippine Islands. Hutrichomastiz is 
_provisionally reported. . s 
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Fic. 1. Growth curves for dogs fed on fresh and autoclaved milk! 
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А TRYPANOSOME ASSOCIATED WITH А FATAL 
DISEASE IN THE CARABAO 


By FRANK G. HAUGHWOUT 
Protozoólogist, Bureau of Science, and Professor of Protozoólogy, 
University of the Philippines 
and 


STANTON YOUNGBERG 
Chief Veterinarian, Bureau of Agriculture 


THREE PLATES AND TWO TEXT FIGURES 


The following observations were made on some blood films 
taken from a male earabao (No. 1893) at the rinderpest immun- 
izing station at San Fernando, Pampanga Province, P. L, in 
July, 1916. We have delayed the publication of this report in 
the hope that we should come across other animals infected with 
the same trypanosome, but up to the time of writing this paper 
no other cases have come to our notice. 

The carabao was inoculated simultaneously on May 28, with 
virulent rinderpest blood and anti-rinderpest serum. ‘The animal 
showed no reaction from the inoculation, so another injection of 
virulent blood was made ten days later. It became evident that 
the blood employed in the original simultaneous inoculation was 
not virulent, for a very strong reaction followed the second 
injection. ` 

In due time the animal recovered from the reaction and seemed 
perfectly normal until the eighth day when its temperature 
began to rise and its appetite to decline, and a bloody diarrhea 
developed. Later symptoms were hematuria, hemorrhages 
from the skin, and difficult breathing. Тһе discharge from the 
nostrils became bloody, and gaseous swellings developed on the 
back and neck. These swellings, when incised, yielded a fluid 
that was very offensive in odor. Тһе condition of the animal 
finally became so bad that it was seen that recovery was out 
of the question. Accordingly it was destroyed on July 3. As 
reported to us, the autopsy findings showed the entire carcass to 
be yellow in color. There was severe hemorrhage of the heart, 
and the liver was extremely friable. This chain of clinical 
symptoms is unlike anything we have heretofore noted in the 
carabao. т 
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Several blood smears were made at the time of the autopsy and 
the slides were later forwarded to Manila where they were 
stained with Wright's solution and examined. Numerous tryp- 
anosomes, much larger and of a different type than Trypano- 
soma evansi were found. In many ways, the trypanosome 
resembles Trypanosoma theileri, but from the preparations at 
hand we are not prepared to place it definitely in that species. 

Аз might be expected, the material was not particularly suited 
to а careful cytological study and we were able to find on the 
slides relatively few trypanosomes that did not show signs of 
plasmolysis or the untoward effects of delayed fixation and stain- 
ing characteristic of material collected in the Tropics. Other 
trypanosomes failed to take the stain properly and attempts to 
restain them only made a bad matter worse. We were, how- 
ever, able to find one hundred individuals in a fair state of 
preservation, some of which are shown in Plates 1 and 2. As 
will be seen on inspection of fig. 2, the trypanosome is quite 
polymorphic, its length ranging from 22 p to 45 и. These meas- 
urements are of the body only, the free flagellum being unstained 
in all but а few individuals. In those individuals in which the 

. entire free flagellum could be distinguished, it showed a length 
of from 15 p to 26 р. The proportion it bore to the size of the 
body in individual instances can be seen in Table 1. 


TABLE 1—Measurements of Trypanosomes, including free flagella. 


Length ыты | Total length бысты 
a T “u к ы 
36.0 21.0 
38.0 19.0 
84.0 15.0 
37.5 20.0 
38.5 21.0 
87.5 19.0 
32.0 19.0 
36.5 18.0 
33.5 26.0 
23.5 21.0 
29.5 20.0 
39.5 20.0 
30.5 19.0 
35.5 19.0 
| 22.0 1.0 
38.5 18.0 
28.0 14.0 
300| . мо 
37.0 16.0 
38.5 15.0 
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The trypanosome is a long, graceful organism, rather pointed 
anteriorly but usually having а bluntly rounded posterior ex- 
tremity. The stained preparations show the protoplasm of the 
main portion of the body to be finely granular with a structure 
that is more or less alveolar except toward the posterior end, 
where the cytoplasm is-clearer and more hyaline. In those 
individuals to which we refer, provisionally, as normal forms 
the round to slightly oval nucleus lies at about the middle of the 
body. Apparently the nucleus is of the protokaryon type with 
a rather small karyosome and abundant peripheral chromatin 
arranged around the internal surface of а nuclear membrane. 
The parabasal body 1 lies at about the beginning of the posterior 
fourth of the body. In some individuals we were able to dis- 
tinguish a finer granule, lying just anterior to the parabasal, 
which we are inclined to regard as the blepharoplast, for it 
seems to be associated with the origin of the flagellum. This 
is shown in Plate 1, figs. 8 and 9. Figs. 10 and 11 on the same 
plate also show two bodies, apparently in division. We are 
unable to determine if they represent the early division of a 
blepharoplast-centrosome, a division of the parabasal, or some 
wholly fortuitous element. Such interpretations are not to be 
made with any confidence in material that has undergone the 
treatment that this did. 

In individuals of the more normal type the undulating mem- 
brane was seen to be long and thrown into graceful folds. Un- 
fortunately no dividing forms were encountered. 

Of especial interest to us, however, was the relation between 
the nucleus and the parabasal shown in several individuals. In 
some cases this had brought about the development of what 
might be termed a pseudo-crithidial form of the parasite. There 
were instances where the parabasal lay anterior to the nucleus, 
the flagellum springing from its region and pursuing the usual 
anterior course as the margin of the undulating membrane and 
terminating anteriorly as a free lash. 

In view of the fact that cultural forms and those that have 
passed through subinoculation are not involved here, the condi- 
tion is somewhat novel—at least, it is novekto us in a country 
where Trypanosoma evansi is the only species of importance. 


1 We have adopted the term parabasal as employed by Kofoid and his 
coworkers in preference to Woodcock’s term “Kinetonucleus.” For а dis- 
cussion of the considerations here involved see Swezy, Olive, The kineto- 
nucleus of flagellates and the binuclear theory of Hartmann, Univ. Calif. 


Pub. in 7001. 16 (1916) 185. 
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Our previous experience with the so-called crithidial forms has 
been restricted to cultural trypanosomes and to species of Cri- 
thidia found in arthropod hosts. The picture of Trypanosoma 
rhodesiense as set forth by Stephens and Fantham(8) is already 
well known to men whose opportunities have made them much 
more familiar with trypanosomes than we are. It is our im- 
pression, however, that in the case of T. rhodesiense the posterior 
nucleated forms are more or less restricted to the short, stumpy 
trypanosomes that are found in subinoculated animals as rats, 
guinea pigs, dogs, mice, monkeys, rabbits, and horses, and are 
not seen in the human host. 

Inspection of our figures will show that the posterior-nucleated 
forms are by no means restricted to the shorter individuals, but 
are included among the longer trypanosomes often referred to 
as pre-division forms. Then, too, it must be remembered that 
our material was drawn direct from the original host. There 
is, of course, the bare possibility, which must not be overlooked, 
that our carabao may have become infected with trypanosomes 
drawn from the blood of the carabao from which the virulent 
rinderpest blood was obtained. 

In connection with their work on Trypanosoma lewisi, Min- 
chin and Fantham have shown the production of daughter 
trypanosomes from a parent rosette. These have a crithidial 
appearance, the parabasal lying anterior to the nucleus. But 
their figures show the nucleus lying in about the center of the 
cell, which is short and stumpy and quite different from the 
appearance presented by most of the trypanosomes on our slides. 
Furthermore, we failed to find any evidence whatever of soma- 
tella formation. ` 

It may be suggested that we are dealing with the “trans- 
vaaliense” type of Trypanosoma theileri. This may be true, but 
we can only say that, while not all the literature on T. theileri 
is available to us, inspection of the figurés of Trypanosoma 
transvaaliense in Laveran's paper(4) does not conduce to that 
belief. Тһе impression given by Laveran's figures is totally dif- 
ferent from that given by ours and the relative position of the 
nucleus and parabasal in T. transvaaliense seems to have been 
brought about by anterior migration of the parabasal. 

Macfie in his account of trypanosomes found infecting wild 
Glossina tachinoides(5) figures Trypanosoma pecaudi (T. brucei 
of Uganda) from his rat No. 16 (see fig. 10, facing р. 438) with 
a pair of posteriorly situated nuclei near which is found the 
parabasal. This is in appearance somewhat similar to our 

169496---5 | 
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fig. 13, Plate 2. This might be interpreted as evidence of a type 
of precocious nuclear division along the lines seen in certain 
of the hypotrichous ciliates. It is hard, however, to reconcile 
this view with the absence of evidence of division of the ble- 
pharoplast, parabasal, and flagellum which should occur before 
nuclear division. Some of the British protozoólogists, who are 
quite familiar with the trypanosomes, hold that this appear- 
ance, which they have seen in other forms, has nothing to do 
with fission. 

‘Other species than those already mentioned have been found 
to possess posteriorly situated nuclei, among them being Tryp- 
anosoma equiperdum, T. equi, and T. pecaudi. 

Hartmann and Nóller(2) in their recent paper on the cytology 
of Trypanosoma theileri figure (Taf. 14, fig. 1) a trypanosome 
with the parabasal immediately in front of the nucleus which, 
however, is situated at the middle of the animal. It was a cul- 
tural form, and they report no such appearance in fresh blood. 

Wrublewski,(10) so far as we have knowledge, comes nearest 
to the conditions obtaining in our case. In his description of 
Trypanosoma wrublewskii Vladimiroff and Yakimoff, which is 
found in the blood of the Lithuanian bison, Wrublewski men- 
tions the finding of trypanosomes, the trophonuclei of which lay 
in the mid-portion of the body which was broadened at that 
point, the kinetonucleus (parabasal) lying in front of the tro- 
phonucleus in each case. As the trypanosomes Wrublewski 
studied were found in blood taken from the hosts after death, 
his conditions will be seen to correspond somewhat with ours. 

Martini(6) describes a trypanosome recovered from the blood 
of cattle in the Philippine Islands which may be identical with 
the organism discovered by us. Unfortunately, however, he 
fails to give measurements of the parasite and it is, therefore, 
impossible to form any definite opinion on this point. Forms 
he figures showing the parabasal lying anterior to the nucleus 
were found in blood cultures, and he says nothing concerning 
their discovery in the blood of the host during the life of the 
latter. 

Whatever the interpretation of these forms, we are not in- 
clined to regard them as crithidial forms in the true sense of 
the word. They appear to develop by posterior migration of the 
nucleus rather than by anterior migration of the parabasal with 
accompanying attenuation of the anterior end of the trypano- 
some, characteristic of the assumption of the crithidial stage by 
а trypanosome. It would be futile at this time to speculate at 
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length upon this appearance as representing any definite develop- 
mental phase of this particular trypanosome, although it might 
well be that very thing. 

There is an interesting resemblance between these individuals 
and those figured by Kofoid and McCulloch ? in plate 15 of their 
paper on Trypanosoma triatomae. Their figures, however, are 
of forms found in the digestive tract of the hemipteran Triatoma 
protracta and their paper does not deal with the forms found 
in the blood of the vertebrate host. 

It must be borne in mind that certain factors were present in 
the carabao from which the trypanosomes were obtained that 
might have altered the morphology of the parasites. It is barely 
possible that the antirinderpest treatment and the injection of 
virulent blood might have exerted some influence on the trypa- 
nosomes. It must also be recalled that the blood from which 
our slides were prepared was taken from the animal after death. 
In view of this, it has seemed to us possible that the appearances 
we have noted may have been the expression of a more or less . 
abortive effort on the part of the trypanosome to develop a 
crithidial stage similar to that it might be expected to assume 
in culture or in its invertebrate host. This might be due to the 
lowering of the temperature and the initiation in the blood of 
conditions approaching.those found in an artificial culture. 

Measurements were made (by the method of Stephens) of 
one hundred individuals selected at random from the best- 
preserved and stained trypanosomes we could find on the slides. 
We have plotted the size distribution of these trypanosomes in 
fig.'2. 

In general, we believe the trypanosome described by us more 
closely resembles Trypanosoma theileri than it does any of the 
larger trypanosomes we have had under consideration. It ap- 
proaches the descriptions of Theiler(9) and of Laveran(3, 4) 
more closely than it does the current descriptions of Trypanosoma 
americanum. Martini’s description of his trypanosome gives 
us no clue whatever. Flies of the genus Hippobosca, which are 
eredited with being the vectors of T. theileri, are frequently found 
in the Philippine Islands. Musgrave and Clegg(7) report the 
infection of Philippine carabaos with Trypanosoma evansi, a 
fact we have many times confirmed, but our parasite certainly 


? Kofoid, C. A., and McCulloch, Irene, On Trypanosoma triatomae, a 
new flagellate from a Hemipteran bug from the nests, of the wood rat 
Neotoma fuscipes, Univ. Calif. Pub. in 2061. 16 (1916) 118. 
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"Length in Micrens: 
SEXE 


Fia. 2. Тһе distribution according to length of the body, of one hundred specimens of the 
сауаһао trypanosome. 


is not of that species. Curry(1) has also reported the finding 
of trypanosomes in Philippine earabaos, but his report, like 
Martini's, lacks the details that would enable us to make a com- 
parison. Trypanosoma theileri has not been reported as oc- 
curring in the Philippine Islands. 

Jt is to be regretted that under prevailing conditions we can- 
not make a systematic search for other cases of this infection. 
If the trypanosome was actually the cause of the death of our 
carabao, its presence in the Philippine Islands is likely, sooner 
or later, to be а serious matter for owners of such animals. If 
the carabaos, on the other hand, are merely reservoirs for this: 
trypanosome, then we must look for trouble elsewhere. In any 
event, this partieular trypanosome, by reason of its large size 
and the peculiarities we have described, presents exceptionally 
attractive material for cytological study which it is to be hoped 
may be carried out some time in the future. One of the slides 
which formed the basis of the foregoing description has been 
deposited in the protozodlogical collection of the Bureau of 
Science, Manila. i 

In conclusion, we desire to express our thanks to Dr. W. H. 
Boynton, of the Bureau of Agriculture, who kindly turned over 
to us for study the blood preparations of this case. ` 
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А ILLUSTRATIONS 


[Drawings by Haughwout.] 


PLATE 1. CAMERA LUCIDA DRAWINGS OF CARABAO TRYPANOSOME 


Fics. 1 to 9. Forms showing normal relations of nucleus and parabasal 
body. : 
8 and 9. These show а chromatinic body lying between ће parabasal 
and the proximal end of the flagellum— probably a blepharoplast. 
10 and 11. Apparent splitting of the parabasal. 
Fic. 12. Elongated individual—probably а predivision form. 


PLATE. 2. CAMERA LUCIDA DRAWINGS OF CARABAO TRYPANOSOME; ABERRANT 
TYPES ы 


Fic. 13. Heterotypical (precocious?) division of the nucleus to form two 
daughter nuclei. The parabasal body lies beside the posterior 
nucleus. 

Fics. 14 to 23. Posterior migration of the nucleus to form a pseudo-cri- 
thidial type of trypanosome. 

24 and 26. The parabasal is overlying the nucleus in each case 

Fic. 25. The parabasal lies anteriorly to the nucleus which has migrated 
posteriorly. 


PLATE. 3. DIAGRAMMATIC REPRODUCTION OF CAMERA LUCIDA SKETCHES OF 
TWENTY-FIVE SPECIMENS OF THE CARABAO TRYPANOSOME 


Fics. 1, 2, 6, 7, 11, 12, 18, 14, 15, 16, 17, 21, and 22, Show the normal 
relation between the nucleus and parabasal. 
8 and 9. Show an approach to the true crithidial form. 
10 and 18. Show an anterior shifting of both the nucleus and the 
parabasal body. . 
3, 4, b, 19, 20, 23, 24, and 25. Show stages in the posterior migration 
` of the nucleus and the assumption of the pseudo-crithidial form. 


TEXT FIGURES 
Fic. 1. Temperature curve of сагаһао 1893. 


2. The distribution according to length of the body, of one hundred 


specimens of the carabao trypanosome. 
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PLATE 1. A TRYPANOSOME OF THE CARABAO. 
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PLATE 2. A TRYPANOSOME OF THE CARABAO. 


ВЕМОТЕ MANIFESTATIONS OF FOCAL DENTAL INFEC- 
TIONS, WITH CASE REPORTS: 


n By RICARDO FERNANDEZ 


Assistant Professor of Roentgenology, University of the Philippines, ата 
Chief of the Department о} Physical Therapy, Philippine 
General Hospital 


- It is a common practice іп the treatment of certain articular 
and muscular affections of various types to make clinical and 
laboratory examinations with a view to determine the presence 
of so-called chronic rheumatism, acute rheumatic fever, or uric- 
idemia or gout; hence the custom of requesting urine examina- 
tion to enable thé practitioner to determine the total amount of 
uric acid, and also to estimate the quantity contained in the 
blood. An elaborate medical and dietetic treatment is then 
given, coupled sometimes with physical therapy, but in the 
majority of instances such treatment is a failure. 

There is no pretension of originality in my paper; the motive 
that induced me to prepare it was to suggest to my confréres 
* that in such affections they may depart from the line of investi- 
gation heretofore followed. 

Sinclair Tousey, in the preface of his monograph on “Коепі- 
genographic diagnosis of dental infection in systemic diseases,” 
mentions the observation on the wife of an eminent jurist, who 
died as a result of an infection localized in the socket of a tooth; 
this focal infection was diagnosed rather late by means of X-ray. 
He says: 

The widest publicity should be given to the fact that greatly varying 
and sometimes serious or fatal systemic diseases and those affecting 
remote organs are often due to infection connected with the teeth or with 
the pneumatic sinuses of the face. The infected foci are discoverable by 
the X-rays. Some of these cases are cured by treatment of the oral 
lesion and some require also autogenous vaccination with a bacterial 
culture from the pus in the oral lesion. 

Hardly any importance has been given to alveolar abscesses 
as possible causes of serious and remote disorders in the body; 
although it has been always considered important to detect the 
presence of pus in any region of the body, so as to account for, 


1 Read before the Manila Medical Society December 3, 1917. 
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sometimes, the whole group of symptoms in certain isolated 
clinical cases. The reason why due consideration has not been 
given dental infections is that we have been treating morbid 
conditions; symptoms and their clinical course we never thought 
might have an intimate relation with dental lesions. 

‚ Тһе researches of E. C. Rosenow and of Frank Billings, con- 
firmed later by Hartzel and by others, as to the relation of 
various pathological manifestations to chronic dental infections, 
have been the guide of radiologists, dentists, physicians, and 
laboratory workers. Іп consequence the medical literature has 
been enriched by enough data to enable us to form a clear and 
exact idea concerning the intimate relation existing between 
chronic dental infections and certain forms of arthritis, neuritis, 
neuralgia, various types of rheumatic manifestations, and certain 
pathological conditions in the stomach, the duodenum, the ap- 
pendix, the gall bladder, the heart, and the kidney, and blood 
diseases such as pernicious anzmia, etc. 

Taking into consideration the fact that the manifestation of 
chronic dental infection cannot generally be diagnosed with ac- 
curacy by any clinical means without the X-rays—and even with 
them in certain cases with difficulty —I will first deal with the two 
main dental infections that commonly bear relation to the morbid 
manifestations mentioned; namely, the apical and periapical 
abscess and pyorrheea alveolaris. As a routine in our dental 
radiograms we employ the extraoral method with photographic 
plates and, exceptionally, the intraoral by means of photographic 
films and plates of proper dimensions to be placed within the 
mouth. We deem the extraoral method more practical, in as 
much as it enables us to obtain, not only a large number of teeth, 
but certain information concerning both maxille, especially the 
upper, in its relation with the nasal cavities and the maxillar 
sinuses, 

With а well-conducted technic, we are able to make a complete 
exploration of both maxille, and their respective teeth, by five 
exposures, whereas twelve at least are necessary in the intraoral 
method—six exposures for the inferior— provided that every one 
of the exposures is satisfactory. 

In order to save time on one hand, and to avoid the patient 
being unduly exposed to the X-ray on the other, we decided to 
‚ use the extraoral in preference to the intraoral. 

We use the oblique projection technic recommended by Drs. 
E. Speder, J. Belet, and J. D. McCoy. 
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With this technic we sueceeded in exploring all the teeth and 
the maxille, and thus could detect any change from the normal 
appearance of each particular tooth. 

In the interpretation of the X-ray plates, for the detection of 
apical abscess, one must bear in mind the relation of the natural 
cavities as, for instance, the antrum of Highmore with the supe- 
rior molars; the nasal cavity with the superior incisors; and the 
foramen of the inferior maxilla with the inferior premolars. 
Otherwise, any one of these natural cavities might be wrongly 
taken as а shadow produced by an abscess, and thus we might 
give an erroneous diagnosis, with serious consequences, With 
the foregoing precaution, it is relatively easy to diagnose with 
accuracy any abscess that might develop in the dental apex or 
around it, even though there are no clinical symptoms, if the 
negative shows a dark area circumscribed in the dental apex or 
in the alveolar cavity, and if this dark area is well defined and 
Sharply separated from the neighboring tissues by a line of 
demarcation. 

This dark area, a very characteristic radiogram of an abscess, 
is produced by diminution of density, or decalcification and 
sometimes destruction of the dental tissue. If the dark area 
is very pronounced, almost black, we can infer the probable 
presence of pus in the alveolar cavity. It has been proved that 
the pus may become fluorescent under the influence of the X-rays, 
and this fluorescence acts as an intensifier of the radiations 
acting upon the point or site where the abscess is located, and 
as a result we observe the very pronounced dark zone in the 
negative. 

Pyorrhea alveolaris, or Rigg's disease, is clinically demon- 
strable; it is nevertheless wise to remember that the presence of 
pus around the external border of the gums is not always due 
to Rigg's disease. А careful examination will sometimes dis- 
close the cause as being the presence of caleareous deposit around 
the teeth, which may act as an irritant upon the gums and give 
rise to suppuration. 

Clinieal examination, aided by the X-ray, makes diagnosis 
certain in cases of dental infection, and at the same time the 
extent of the lesion may be determined in this way. 

T. L. Gilmer and A. M. Moody are not in accord with Dr. 
C. J. Grieves, of Baltimore, and Dr. W. S. Baer, of Johns Hopkins 
University, that Staphylococcus albus ог S. aureus may be the 
causative agent of‘ apical and periapical abscesses. Through 
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experiment Gilmer and Moody have been able to identify the 
preponderance of streptococci іп zrobic and anzrobic cultures, 
aseptically obtained from pus in the foci, or the seat of acute, 
chronic, or latent infections in the maxillæ and teeth. Strep- 
tococcus hemoliticus was found in acute abscess; S. viridans, т 
chronic; and S. mucosus was obtained only once. 

Occasionally Staphylococcus albus and S. aureus have been 
isolated by some observers in the erobic cultures, and also 
Micrococcus catarrhalis and some other unidentified saprophytic 
microórganisms. Тһе streptococci in the an:erobic cultures 
are rarely obtained pure. Some cultures showed the presence 
in large numbers of Bacillus fusiformis, while in a few test 
tubes there were found pure cultures of this bacillus. C. C. 
Bass and F. M. Johns give as a specific cause of alveolodental 
abscess the Entamæba buccalis and possibly other species that 
infect and destroy the peridenta] membrane. 

While Hartzell and Henrici do not claim in their experiments 
that the streptococcus is an etiological factor in dental abscesses 
and іп Pyorrhea alveolaris, nevertheless from the standpoint 
of metastatic abscesses they think it is of paramount importance 
that such microórganisms are constantly present in lesions with 
uleerated surfaces; and they probably do invade deeper tissues 
and gain entrance into the circulatory channels. 

Henry L. Ulrich says that out of one hundred seven cases of 
dental abscesses with bacteriological examination in the Minne- 
Sota Hospital, one hundred showed the presence of Streptococcus 
viridans; and out of fifty-two of his private cases, fifty also 
showed the presence of the same microórganism. There were 
also found with the above microórganism, Staphylococcus albus, 
S. aureus, and Micrococcus catarrhalis. 

Hartzell, Henrici, and Leonard, in their posterior researches, 
made the assertion that they found streptococci in periapical 
abscesses and in pyorrheea, and that these streptococci give rise 
in animals to inflammatory lesions in the cardiac muscle, vege- 
tative growth in the valves, articular infection, inflammation 
of the blood vessels, and focal and diffuse infection of the 
kidneys. Similar lesions were observed in human beings upon 
autopsy, and these investigators believe that the lesions men- 
tioned were caused by streptococci. 

Recent bacteriological investigations carried out in the de- 
partment of medicine of the University of Minnesota disclosed 
the constant occurrence of Streptococcus viridans in chronic 
dental abscess and pyorrhcea; and, although Entameba buccalis 
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was also found in oral infections, this is not recognized аз the 
cause of pyorrhea, as Bass and Johns claim. 

It is a scientifically proved fact that the gastric juice is 
not a barrier against the passage of bacteria and pus into the 
stomach and the intestines. Microórganisms in the mouth may 
be swallowed, as actually happens, and they reach the stomach 
without all of them being destroyed, and thus gain entrance 
into the intestines, causing under certain conditions throughout 
their course local affections such as gastric ulcer, appendicitis, 
etc. 

Another route of dissemination from mouth infection is by 
way of either the lymphatic or the circulatory channels; hence 
the presence of focal infections of remote origin, as Hartzell, 
Henrici, and Leonard have shown in their clinical investigations 
already referred to. 

There are localized infections of the tonsils, and others, that 
may coexist with pyorrhea and dental abscess; treatment for 
their eradication does not cure the disease if not properly at- 
tended to. 

А thorough treatment of the teeth by the dentist, with ex- 
traction if necessary, was enough to eradicate all symptoms 
and other disturbances observed in patients. In instances where 
а conjoined local treatment by the dentist and the use of vac- 
cines by the physician were available, improvement was rapid, 
especially when autovaccines were employed. р 

L. S. Medalla thinks that there is room for vaccine therapy 
in all cases of acute and subacute dental abscesses; and that, 
by the employment of this method, a good deal of suffering 
among patients and the loss of their teeth have been avoided. 

In the use of autovaccine the necessary precautions must Бе 
taken to obtain the purulent material aseptically, without con- 
tamination. An autovaccine prepared under such conditions al- 
most invariably brings about a surprising and rapid disappear- 
ance of the symptoms, which may not be observed if one is 
careless in the preparation of the vaccine. 

Hartzell and Henrici believe that the elimination of the focal 
oral infection is very much more important than the use of 
vaccine, and they consider this as a mere adjuvant treatment 
in some cases. 

The limited number of cases observed by me corroborate the 
facts which I have quoted here, in regard to the treatment. 

Case 1.—W. T., adult, American, married, male, suffering 
for some time from lumbosacral and articular pain, the char- 
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acter and intensity of the former simulating nephritie colic. 
He looked very pale. Radiograms taken in the lumbosacral re- 
gion showed the characteristic evidences of beginning Arthritis 
deformans. Radiogram of the teeth showed the evidence of 
pyorrheea in the only remaining molar in the lower mandible, 
right side, and abscess in the second upper bicuspid, left. Un- 
der appropiate treatment of the affected teeth, and hygienic 
care of the mouth, he improved markedly, and the painful 
symptoms disappeared. Recovery was slow, and there was left 
some rigidity in the knees on account of the definite lesions ' 
observed jn the articulations. 

Case 2.—F. L., adult, Filipino, male, married, complaining 
for many months of polyarticular rheumatism with acute ex- 
acerbations which prevented him from attending to his ordinary 
work. Тһе medical and the dietetie treatments as well as the 
hydrotherapy given him afforded very little relief. Apparently 
his teeth were in excellent condition, but a radiogram showed 
the presence of an abscess in the remaining molar in the in- 
ferior maxilla, right side. Treatment of the dental abscess 
without any other medicine caused the gradual disappearance 
of his symptoms, and in four months he was completely cured. 

Case 3.—C. de C., female, Filipino, married; she gave a his- 
tory of some rheumatic pain; for two months she had been 
complaining of intense pain in the lumbosacral region, radiating 
to the left thigh. She was bedridden, and could neither sit 
nor walk. All previous treatment usually given in such cases 
was a failure, and the intense pain could be abated only by 
morphine injection. Radiograms of both kidneys and ureters 
were negative for stone; the vertebral column and the whole 
pelvis were entirely normal. Radiogram of both maxillae showed 
the presence of abscess in both first molars in the superior man- 
dible. Both molars were extracted under anwsthesia, and cul- 
tures of Micrococcus viridans and Staphylococcus albus were 
obtained. Autovaccine was prepared and all other treatment 
previously given was suspended. The first injection given was 
33,000,000; on the third day she was given another of 50,000,000. 
On the day following the first injection there were observed 
dizziness, nausea, and pain in the teeth, worse on mastication 
and on drinking cold water. On the sixth day after the first 
injection she was given another of 50,000,000, and thereafter 
100,000,000, at two-day intervals. After the third injection there 
was abatement of the symptoms observed after the second one 
and, to her surprise, she was able to sleep and to move her lower 
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extremities freely. After the sixth injection the patient was 
able to sit up in bed without any trouble; after the eighth, she 
could walk alone. Her general condition improved, and she was 
finally cured very rapidly. 

Case 4.—M. de F., adult, female, Filipino; with previous 
history of some rheumatic affection, and complaining of intense 
pain in the left shoulder. Тһе radiogram of the shoulder showed 
evidence of Arthritis deformans. She received medical, dietetic, 
and electric treatment with no improvement. I suggested that 
an X-ray picture be taken of her teeth, and the radiogram 
showed an abscess in the first bicuspid, right"inferior maxilla, 
and abscess also in both bicuspids, superior maxilla, with pyor- 
rhea in the lower incisors. Culture taken from the pyorrhea 
was positive for Micrococcus viridans. Autovaccine was pre- 
pared, and injections of it ameliorated her symptoms, and сот- 
plete improvement is expected when her teeth will be entirely 
cured as she is at present under the care of a good dentist. 

Case 5.—P. J. C., adult, European; suffering from articular 
manifestations for twenty years. He was always under die- 
tetic and medicinal treatment, without showing real improve- 
ment. Radiogram of both maxille positive for pyorrhea in 
the last molar, left lower maxilla, and abscess in the last two 
molars, left inferior maxilla, with pyorrheea in.the second false 
molar and the first molar, superior maxilla, left side. Тһе two 
inferior molars were extracted and the culture taken was posi- 
tive for Micrococcus viridans. Vaccine was prepared and after 
the second injection the patient was able to wear his shoes, and 
he experienced no trouble on walking. - 

Case 6.—V. de C., adult, Filipino, female; with previous 
history of rheumatism following an attack of paratyphoid fever. 
Ever since she has been having fever with temperature be- 
tween 38? and 39? and occasionally as high as 40°. АП the 
intestinal symptoms of paratyphoid have disappeared, but there 
is persistence of some articular pain. There is по indication of 
any tuberculous lesion. Radiogram of the teeth shows evidence 
of pyorrhcea in the false molar and the molar supporting a 
bridge in the inferior mandible, right side; pyorrhea in all 
the false molars left side, upper mandible, and also in the two 
false molars and the first molar, right side, upper mandible. 
Extraction of the false molars and the true molars, which were 
quite movable in their sockets, was followed by the disappearance 
of fever, though later the fever recurred, but in a very slight 
degree. Culture was positive for Micrococcus viridans. Auto- 
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vaccine was prepared and injections were given, with gradual 
and complete disappearance of fever. 

Case 7.—М. V., adult, Filipino; suffering trifacial neuralgia, 
right side, for some time. АП medical and electric treatment 
given in Europe was of no avail. There was improvement but 
never a cure. Radiograms taken show evidences of pyorrhea 
in the false molar and canine, right side, inferior maxilla. These 
teeth were extracted, and the culture taken was positive for 
Містососсив viridans. Аз a result of injection of the autovac- 
cine the intervals between attacks of the neuralgia are longer 
and the pains less intense. Patient is at present under treat- 
ment and observation. : 

Case 8.—M., adult, Filipino, male, married; with previous 
history of rheumatic pain and venereal disease, very suspiciously 
like syphilis. He has been suffering for a long time from pe- 
riodical attacks of trifacial neuralgia, severe in character. He 
received the usual treatment for trifacial neuralgia, and mer- 
cury injections for suspected syphilis. Treatment was a failure. 
On examination, his teeth were found to be in very poor condi- 
tion. Radiogram shows evidences of pyorrhea in the upper. 
bicuspids, right side, and an abscess of the first molar, lower 
right. Опсе the pyorrhoa and the abscess were treated, he made 
а complete recovery. 

Case 9.—V., adult, Filipino, married; with previous history 
of rheumatic pains with acute exacerbations, only relieved by 
salicylate treatment, but the symptoms never disappeared en- 
tirely. Radiogram showed the presence of an abscess in the 
false molar, and pyorrhea in some of the teeth. Local treat- 
ment of the pyorrhea and the abscess, and autogenous vaccine, 
resulted in a complete cure. 

Case 10.—J. L., adult, Filipino, married; complaining of acute 
inflammation of the joint of the right shoulder. Mouth in a 
very bad condition, with evidences of pyorrhea. Former treat- 
ment for arthritis of no avail. He could not use or move his 
right arm on account of pains. Polyvalent vaccine was pre- 
pared, and after three successive injections of 100,000,000 each, 
there was observed marked diminution of the inflammation. 
Ten days after treatment the patient was able to use his right 
arm. 

'The сазез above reported, and those under my observation 
and treatment, are certainly very few from which to draw 
conclusions; but examination of the history of the cases reported 
will show that the results obtained from the therapeutics fol- 
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lowed by me fully accord with the outline of treatment dis- 
cussed. Therefore, as the symptoms disappeared with the 
disappearance of the focus of infection, the symptomatic 
manifestations observed were related to the dental infections 
discovered. 

In cases where cultures were made, Streptococcus viridans 
associated with Staphylococeus was obtained in one case (3); ` 
and in the others, only Streptococcus viridans was found. Уас- 
cine of 100,000,000 per cubie centimeter was prepared from the 
mieroórganisms obtained from each patient. К 

Patients treated by the сиге of affected teeth or by simpl 
extraction showed gradual recovery, while those who received 
local treatment, associated with vaccine therapy, recovered more 
rapidly. 

In cases 9 and 10, the use of vaccine therapy, with polyvalent 
vaccine, gave positive results when associated with local treat- 
ment of the infection. : 

I wish to express my appreciation to Prof. А. С. Sison for his 
courtesy in making the English translation of this work and for 
furnishing bibliographical references; to Prof. Jose S. Hilario 
for the preparation of vaccines; and to Dr. A. de Asis for his 
valuable coóperation as a dentist. 
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А CASE OF HUMAN SYNOPHTHALMIA: 


By SIXTO DE Los ANGELES 
Professor and Chief of Department 
and 
ANASTACIA VILLEGAS 
Assistant 


. 


TWO PLATES 


The specimen was donated to the College of Medicine and 
Surgery through the department of legal medicine on May 29, 
1919, by the pharmacist Mr. Gallardo, and the district health 
officer Dr. J..Guidote of Tacloban, Leyte. The fetus was born 
dead on May 26, 1919, in the municipality of Tacloban, Barrio 
of San Jose. According to the report of Doctor Guidote, it was 
the sixth child of a normal woman, 25 years of age, married 
to a man 35 years old, a farmer by occupation and likewise of 
normal and healthy constitution. The five previous children 
were also normal. 

The case is a male synophthalmia bilentica, measuring 350 
millimeters in length, and 233 millimeters in chest circumference. 
The total leg length is 180 millimeters; the foot, 60; the arm, 
180; and the hand, 50. The total cephalic circumference із 210 
millimeters (anterior 180, and posterior 180); height of fore- 
head, 5.3 millimeters; facial length, 50; facial width, 57.5; and 
from the inferior palpebral margin to a place over the mental 
point it measures 22.8. The pinna measures 25 millimeters. 
The weight was not taken because when the specimen was re- 
ceived іп the department it: was without viscera. 

Eyelids are not adherent but rather widely gaping; mem- 
brane pupilares absent; nails perfectly developed but not reach- 
ing to the tips of the fingers; head well covered with hair; 
testicles partly descended into the scrotum ; body perfectly formed 
but underdeveloped, and covered with abundant lanugo. The 
size of the creature corresponds to a seven-month intra-uterine 


* From the department of legal medicine, medical economies, and ethics, 
College of Medicine and Surgery, University of the Philippines. Read 
before the Manila Medical Society, October 6, 1919. js 
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foetus, but everything else in our findings points to an almost 
full-term fetus, probably of eight months. 

The anomalies of the monster are confined to the head and 
neck region. Тһе cranium is microcephalie without apparent 
sagittal suture on palpation; the face has the shape of the breast 
ofanursing woman. There is only one orbital cavity, apparently 
fused, but with the median walls totally absent. It measures 
25.6 millimeters in transverse diameter, and 20.5 in height; it 
is situated in the center of the forehead and contains two fused 
protruding eyeballs. The palpebre are widely gaping and . 
everted, presenting both superior and inferior ectropion. There 
are no puncta lachrymalia. 

Тһе nose is also absent. Тһе mouth is represented by a small 
triangular opening about 1.5 millimeters in diameter, and com- 
municates with what may be termed the buccal cavity. Im- 
mediately above this opening is a snoutlike structure, grayish 
black in color, and rigid to the touch. ‘ 

The externa] ears or pinne are situated almost horizontally 
at the anterior part of the neck with the square lobules directed 
medially and slightly downward. The crura, antihelix, and the 
tragus of both ears are absent. The conche are almost flat. 

X-ray pictures of the head have been taken, and the absence 
of the medial walls.of the fused orbital cavity, as well as of 
the nasal bones, ig confirmed. The edges of the parietal bones 
are so closely approximated that the skull becomes scaphoidal. 
The lower jaw is rudimentary. 

So far as we are able to ascertain, our present case has no 
duplicate in literature with respect to the following peculiarities: 
The apparent absence of the external nares (there being no 
proboscis to substitute them) ; the peculiar shape, size, and po- 
sition of the mouth; the location of the ears; and the shape of 
the face. | " 

Medico-legal aspect.—It is a well-known fact that monstrous 
births, not infrequently become the subject of court investiga- 
tion, particularly in connection with infanticide and the definition 
of civil rights of newborn babies. Ав to the first point, a large 
proportion, if born alive, is killed on account of the hideous or 
repugnant features, in spite of the legal rule prohibiting the 
destruction of monsters. 

The present ease may be included in the class whose existence 
is undesirable to parents, so the hideous looks of this creature 
may be invoked as one of the real motives for the commission 
of infanticide. On the other hand, in the absence of marks of 
violence which may indicate criminal intention, the suspicion 
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of infanticide, if it were to be applied to the present ease, is 
properly eliminated by the fact that there is lack of development 
of the organs necessary to maintain life, and by the undersize 
‚ of the foetus, which presumes weakness. 

On the second point, inquiry may arise as to whether such 
a monster as this possesses the human shape entitled to civil 
personality as provided by Article 30 of our Civil Code, which 
says that “іп order to be vested with civil rights a child must 
have human shape and survive twenty-four hours after birth." 
The importance of this determination rests upon the fact that, 
although the newborn infant is medically classified as a monster, 
yet if it is legally pronounced from the medical evidence to have 
human shape, and if it is born alive and lives at least twenty- 
four hours after birth, it may inherit or transmit an estate to 
its heirs-at-law, as if it were a normally formed child. Assuming 
that the present сазе was born alive and lived twenty-four hours, 
the question therefore may be formulated as to whether it has 
human shape and is entitled to civil rights. Аз no case of this 
kind has as yet been brought before the jurist in the Philippines, 
we cannot here quote court opinions on this matter; but in other 
countries conflicting decisions have been given regarding mon- 
strosities, because of the lack of a precise legal definition as to 
what is meant by "human shape." 

According to the meaning of English law, malpositions, trans- 
positions, or defects of the internal organs or any of the cavities 
do not constitute monstrous births; so that the legal question 
relates only to external shape, not to internal conformation. 
However, a mere deformity in any part of the body, such as 
supernumerary fingers or toes, or twisted or deformed limbs, 
does not constitute a monster in law. On the other hand, a 
blighted foetus or a mole is not legally a child, so far as the 
succession to property is concerned. It appears from Lord 
Coke's description of а monster—“which hath not the shape of 
mankind"—that the law must necessarily be guided in its deci- | 
sion by the description of the monstrous birth given by a medical . ` 
witness. Hence, each сазе must be decided by the peculiarities ys n 
attending it. n ; 

In French jurisprudence the circumstance seems to be ан-/.-; 
ferent; if the monstrosity be such as to cause its death soon after; 
birth, or if it lack capacity to maintain independent ‘life, the. 
child is to be pronounced not viable and therefore not capable 
of acquiring civil rights.? CEN 


з Taylor's ‘Manual of Medical Jurisprudence, 12th Am. ed, 623. and 624. 
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Etiology.—Concerning the etiology of monstrosities many 
theories have been advanced, the oldest being that of maternal 
impression, which is still regarded by the laity as the true cause 
of monsters. In the case under discussion the mother in ex- 
plaining the causation of the malformation believes, as she stated 

. to Doctor Guidote, that she could only attribute such defects to 
maternal impression; for she remembered that during the early 
part of her pregnancy she had experienced a peculiar feeling 
of curiosity in observing a deformed doll made of clothes. 

Curiously enough this old-time superstition of maternal im- 
pression, which has been so universally adhered to through the 
centuries, had gained supporters, even among scientists, up to 
the end of the nineteenth century. Fordyce Barker? was one 
of those who were credited with demonstrating the correctness 
of the theory of maternal impressions. In a paper, read in 
1886 before the American Gynecologists, he established the doc- 
trine that— 

"When in the early weeks structural development is proceeding at no 
tardy rate an interference to nutrition' in the mother cannot but impress 
the fetus detrimentally, and the organ interfered with would be that one 
in the condition of the most active development, or that which could less 
easily bear arrest, however transient, with impunity. Тһеп too, although 
no nervous connection has been demonstrated to exist between the mother 
and the fetus, yet the latter possesses nerves; and alteration of the nutri- 
ent power of the mother cannot but act on the nerves that are governing, 
though it may be only to а slight extent, the growth of the fetus itself. 

Against this theory several arguments have been raised; among 
others that, though intense emotions and apprehensions are ex- 
perieneed by gestating mothers, yet abnormal births are ex- 
tremely rare. Тһе impressions may come when the anlage or 
anlagen of structures claimed to be affected have already been 
formed. | 

Norman Bridge * in a paper written a few decades ago, strongly 
refuting the theory of maternal impression, says among other 

_things: “To endow the blood with such a weird intelligence as 

із would require, is too great a load for our credulity.” 

“|; Probably this popular belief of cause and effect of marks and 
' defects, is largely due to accidental coincidence; although an ex- 
› \ eeptionally profound emotion, because of the complexity of the 

'. human organism, might in some yet unknown way influence the 
growth and development of the fetus. 


»-.* American Text-Book of Obstetrics (1907) 306. 
* Op. cit, 307. 
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Mall has advocated the theory of insufficient nutrition. He 
maintains. that monstrosity may be due to the imperfect de- 
velopment of some ova on account of inadequate nutrition, owing 
to faulty implantation in a diseased uterus. This theory is ap- 
plicable only to pathological embryos aborted during the first 
two months of pregnancy, for it is inconceivable that an ovum 
suffering from lack of nutrition can reach the full or nearly 
full term. 

Stockard, after performing a series of experiments on the 
effects of magnesium salts and aleohol on the ova of certain 
fish, suggested the hypothesis that cyclopia in man may possibly 
be due to an excess of magnesium salts in the blood of the 
mother, or to alcoholism of either or both of the parents. This 
theory is objected to on the ground that it is true to а negligible 
percentage only, for many alcoholics bring forth normal off- 
spring without any mark or defect; as regards the excess of 
magnesium salts in the blood, excess of other chemicals brings 
about similar results. What part this alcoholic theory has 
played in our present case we cannot tell for lack of jnformation 
regarding the habits of the parents and the history of the 
family. ` 

As to the question of pathogenesis of this particular kind of 
monstrosity, Stockard attributes the downward displacement of 
the mouth to the circumstance that the cyclopean eye, being 
frontally located, has caused the mouth to move downward. The 
interpretation seems insufficient, in view of the fact that Werber 
in his experiments has observed this condition to occur, not only 
in eyclopean monsters, but also in some cases of asymmetric 
monophthalmia and synophthalmia such as we have in the 
present case. 

Investigators on this subject claim that abnormalities of the 
olfactory pits are almost invariably found to occur in embryos 
exhibiting various degrees of median cyclopia as well as asym- 
metric monophthalmia, and that they usually correspond to the 
anomalies of the eyes of a given embryo; that is, they are either 
blended into one median pit or they exhibit various degrees of 
approximation or fusion in the cyclopean embryos. 

Stockard in explaining the cause of cyclopia has advanced the 
hypothesis that there is only one optic anlage, which normally 
divides into two, but that by the influence af certain chemicals 
the division fails and a single eye results. This is refuted on 
the ground that it lacks sufficient proof to back it up. 

Some authors allege that the production of а single eye is due 
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to the fusion of the two optic anlagen, in the course of develop- 
ment, by mechanical injuries. This theory is supported by 
Lewis who produced various grades of cyclops by pricking the 
area located between the optic anlagen. He holds that the col- 
lapse of the wound surfaces affects the approximation of the 
two optic anlagen, and the degree of approximation depends 
on the amount of interocular tissue removed or injured. But 
objections have been raised to the fusion hypothesis; first, on 
the ground that cyclopean eyes are rarely equal, in size and 
extent, to the sum of the two normal eyes combined; second, 
that experiments made by mechanical injuries cannot account 
for results produced by chemical means. : 
Тһе most acceptable theory concerning the etiology of mon- 
sters is that of Werber, who concludes from his studies in 1917 . 
on the origin of monsters that parental metabolic toxemia may 
be held responsible for the production of monstrosities. He 
claims that toxic substances resulting from faulty metabolism 
in the blood of individuals with metabolic disturbances bring 
about such changes as to produce monsters. But in order to 
prove the truth of this theory, individuals suffering from such 
diseases as diabetes, nephritis, etc., should be mated and their 
offspring studied. Such propositions and conditions are ex- 
tremely difficult to attain; however, opportunity was afforded 
the advocate of this theory to imitate the condition by placing 
ova in а certain percentage of acetone, and he obtained all grada- 
tions of monstrosities. The most predominant anomalies he 
obtained were found in the eyes. He contends that the produc- 
tion of a single eye may be due to a blastolytic injury of a re- 
stricted area of the anterior end of the early embryonal stage. 
This is assumed to be the area most sensitive to toxic action and 
is the region between the future optic anlagen, or it may even 
comprise the anlagen themselves. Тһе size of the part affected 
may be subject to considerable variation: it may include mate- 
rial which would normally correspond to the future interocular 
region and cause an approximation of the potential optic an- 
lagen; it may extend over the primary optic vesicles, eliminat- 
ing parts of them, so that by their coalescence and approxima- 
tion any one of the various degrees of synophthalmic conditions 
may be formed; or % may comprise the whole of one potential 
optic anlage and little or no tissue of the future interocular area, 
causing the embryo to develop into a cyclopean monster if the 
sound anlage is shifted medianward, or into an asymmetric 
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monophthalmie monster if no such changes of position of the 
uninjured ophthalmoblastic material takes place. In addition, 
he asserts that the changes in position and shape of the mouth, 
ав well as those of the olfactory pits, are due to a process of reg- 
ulation after a blastolytic destruction of this so-called sensitive 
area at the anterior end of the early embryo's body. 

We believe the retention of the external ears in the region of 
the neck to be due to the downward. displacement of the mouth. 

Summary.—ln conclusion we might say that the condition 
here presented may be of interest in three points: First, in its 
rarity, no similar case that we know of having been as yet 
scientifically reported in the Philippines; second, in its medico- 
legal significance; third, it offers an opportunity for the physician 
to consider the causation of monstrosities, and in particular 
whether or not the popular belief of maternal impression has a 


place in science. А 
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ILLUSTRATIONS 


PLATE 1 


Fic. 1. Synophthalmia bilentica. Note general shape of face and ће two 
fused eyes with two distinct lenses. 
Synophthalmia bilentica, side view. 
. Synophthalmia bilentiea, showihg position of ears and mouth. 
PLATE 2 

Fic. 1. Occipito-frontal, showing one single optic cavity. 

2. Side view, left. Note rudimentary lower jaw. 

3. Side view, right. 
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PLATE 1. A CASE OF HUMAN SYNOPHTHALMIA. 
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PLATE 2. RADIOGRAPHIC VIEW OF THE SAME CASE OF HUMAN SYNOPHTHALMIA. 


REVIEW 


The Condensed | Chemical | Dictionary | A reference volume for all requiring 
quick access to a large | amount of essential data regarding chemicals, 
2nd other sub- | stances used in manufacturing and laboratory work 
| compiled and edited by | the editorial staff'| of the Chemical 
Engineering Catalog | Е. М. Turner, Jr., technical editor | assistant 
editors | D. D. Berolzheimer | W. P. Cutter | John Helfrich | pub- 
lished by | the Chemical Catalog Company, Inc. | One Madison 
Avenue, New York | first edition, 1919. Cloth, 525 pages, $5. 


This handbook is practically a pioneer in its field and is a 
кора indication of the growing importance of chemistry in 
American business. It is designed especially to meet the needs 
of business men who encounter questions of a chemical nature. 

‚ Brief descriptions of а large number of substances are given, 
including the formula, physical properties, source, preparation, 
grades, common containers, uses, fire hazard, and shipping reg- 
ulations of each. Liberal cross-indexing is furnished and wide 
margins are left for the insertion of notes. 

The dictionary seems to meet a need of purchasing agents, 
brokers, and other nontechnical men which has hitherto not been 
satisfied. The chemist, on the other hand, usually prefers a 
more specialized book with fuller references. The general scope, 
however, of this dictionary makes it more convenient where only 
brief information is desired. Many chemists would be at a loss 
to know just where to look in their libraries for information 
about names perfectly familiar to other chemists, such as ganis- 
ter, lewisite, norit, 

As is to be expected in the first edition of such a work, occa- 
sional mistakes can be found. Опе can hardly agree with the 
compilers that kerosene is otherwise known as crude oil, nor that 
it has a specific gravity of 1.440, boils at 230° to 235° C., and 
flashes at 150° C. This slip is exceptional, however, and the 
book on the whole seems to be free from mistakes and misprints. 

С. А..Р. 
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